CHAPTER10
FORT POINT CHANNEL STORAGE CONDUIT

The Fort Point Channel Storage Conduit will reduce CSO discharges from outfalls BOS072 and
BOS073 to two in a typical year. These outfalls, which currently discharge to the Fort Point
Channel in South Boston, will remain open to provide hydraulic relief for the combined sewer
system during large storm events. Underflow baffles will be provided at both outfalls to control
the discharge of floatables when the conduit storage volume is exceeded. The information
presented in this chapter is arranged as follows:

•

10.1 Introduction and Project Background. Describes the outfalls and general
location of the project.

•

10.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfalls BOS072 and BOS073 and the selection of a preferred
alternative in the conceptual planning phase

•

10.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals and summarizes key criteria

•

10.4 Engineering Alternatives and Evaluations. Presents alternatives,
including layouts, costs, and construction risk factors

•

10.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk, and environmental impacts, and documents the selection of a
preferred alternative

•

10.6 Optimization of Preferred Alternative. Presents cost/performance
analysis and site-specific considerations to optimize the preferred alternative to
achieve a higher level of CSO control

•

10.7 Environmental Evaluation. Presents an update on environmental
information or analysis on the preferred alternative since the Draft CSO Facilities
Plan/Environmental Impact Report (DEIR)
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10.1 INTRODUCTION AND PROJECT BACKGROUND

The 1,500-foot-long, 10-foot-diameter Fort Point Channel Storage Conduit will capture
overflows from the existing CSO regulators associated with outfalls BOS072 and BOS073 in
South Boston. The conduit is sized to capture and store the volume of combined sewage
generated from all but two storms in a typical year. Flows up to the available volume of the
conduit will be stored, and, when adequate interceptor capacity is available, the stored flow will
be pumped back to the South Boston Interceptor. Flows in excess of the available conduit
storage capacity will receive floatables control and continue to discharge to the Fort Point
Channel, a Class SB receiving water, through outfalls BOS072 and BOS073.

Proposed routes for the storage conduit run generally parallel to the Fort Point Channel between
outfalls BOS072 and BOS073, near the Gillette Park area of South Boston (Figure 10.1-1).
Table 10.1-1 presents a summary of the proposed storage conduit routes, including existing land
use, ownership, and acquisition issues.

TABLE 10.1-1. SUMMARY OF PROPOSED ROUTES FOR
FORT POINT CHANNEL STORAGE CONDUIT

Route

Description
(Land Use/Location)

Ownership

Acquisition Comments/Issues

A Street

City of Boston
roadway. Gillette
Parking Lot 7A

City of Boston &
Gillette Company

Odor control facility and pump out
station and mining shaft located in
Gillette parking lot 7 A. Consultation
with Gillette ongoing. Additional
acquisition required for shaft sites
not yet identified that potentially
could be located on private property.

Gillette

Gillette Co. parking
lot

Gillette Company

Potential conflict with existing
underground utilities for conduit
alignment.
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Outfalls BOS072 and BOS073 have a combined upstream tributary area of approximately
169 acres. Discharge frequency and volume for both future planned conditions (without the
storage conduit) for the preferred alternative are presented in Table 10.1-2.

TABLE 10.1-2. ACTIVATION FREQUENCY FOR OUTFALLS BOS072 AND BOS073
Frequency (number/year)
Outfall

Volume (mg/year)

FPC

PA

FPC

PA

BOS072

10

2

2.47

0.23

BOS073

19

2

4.56

1.17

FPC= future planned conditions
PA =preferred alternative

The conceptual planning phase of the MWRA CSO control program culminated with the
completion of the December 1994 report entitled Final CSO Conceptual Plan and System
Master Plan (the Conceptual Plan), (MWRA, 1994). The Conceptual Plan identified a number
of alternatives for controlling CSO discharges at outfalls BOS072 and BOS073. As described
below and in Chapter 4, the conceptual planning process resulted in the selection of a storage
conduit for BOS072 and BOS073 flows. The storage conduit alternatives are developed in the
sections that follow the review of the conceptual planning evaluations.

10.2 CONCEPTUAL PLANNING EVALUATIONS

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.
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As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and each of the basic CSO control
technologies presented in Chapter 4 was assessed for its applicability to each outfall or group of
outfalls. Using preliminary SWMM simulations and system knowledge, certain technologies
and outfall consolidation options were eliminated from further consideration without developing
cost and performance data. For outfalls BOS072 and BOS073 in South Boston, the following
technologies were not considered feasible based on the initial screening process:

•

CSO relocation. A less-sensitive receiving water segment is not located in the
vicinity of outfalls BOS072 and BOS073.

•

Local sewer separation. Separation upstream of outfalls BOS072 and BOS073
was not predicted to control overflows in the 3-month storm, due to activations
caused by surcharging in the north branch of the South Boston Interceptor (SBI).

•

Interceptor relief. Preliminary SWMM runs indicated that interceptor relief
would not reduce the activation frequency of outfalls BOS072 and BOS073 to a
sufficient level to control overflows from the 3-month storm. The effectiveness
of interceptor relief was affected by backwater from choking of flow at the
Columbus Park Headworks.

•

Individual or consolidated storage or primary treatment facilities at outfalls
BOS072 and BOS073. In evaluating alternatives for consolidation to storage or
treatment, it became apparent that the size of the consolidation conduit would
nearly provide storage of the 3-month storm. Slightly up-sizing this conduit
would provide storage at a much lower cost than either individual facilities or a
consolidated facility.

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
spring 1994 workshop series. The alternatives for outfalls BOS072 and BOS073 that were
presented in the spring 1994 workshops included the following:
10-5
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•

CSO elimination by area-wide sewer separation. This alternative involved the
complete sewer separation of the combined areas tributary to Columbus Park
Headworks. This alternative was predicted to eliminate overflows to Fort Point
Channel in the 1-year storm.

•

Consolidation/storage conduit (3-month storm). This alternative involved
constructing a consolidation conduit between outfalls BOS072 and BOS073 that
would be sized to capture the 3-month storm overflow volumes.

•

Individual screening and disinfection facilities near outfalls BOS072 and
BOS073. This alternative involved constructing screening, disinfection and
dechlorination facilities in the vicinity of outfalls BOS072 and BOS073.

•

Floatables control at outfalls BOS072 and BOS073. This alternative would
provide floatables control at outfalls BOS072 and BOS073.

Following the spring 1994 workshop, all of the above alternatives were carried forward for more
detailed evaluation. For these evaluations, outfalls were grouped by receiving water segment to
facilitate assessment of impacts on a receiving water basis. Alternatives for outfalls BOS072
and BOS073 were therefore combined with alternatives for the following other CSO outfalls to
develop overall receiving water alternatives for the Fort Point Channel:

•

Outfalls BOS062 to BOS068, along the west side of Fort Point Channel

•

Union Park Pump Station (discharging to outfall BOS070 through the Roxbury
Canal Conduit)

•

Dorchester Brook Conduit (discharging at outfall BOS070)

From the spring 1994 workshops, a total of four alternatives were carried forward for outfalls
BOS072 and BOS073 and Union Park Pump Station, three for the Dorchester Brook Conduit,
and two for outfalls BOS062 to BOS068. Since it was not feasible to evaluate every possible
combination of outfall-specific alternatives, similar alternatives were combined to create a range
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of receiving water alternatives. The range of controls evaluated for the receiving water generally
reflected the range of controls evaluated for each outfall.

For each of the receiving water alternatives, planning-level costs, performance, water quality
impacts, and siting issues were developed. Selection of a preferred alternative was based on a
combination of cost/performance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters. Since the Fort
Point Channel does not support critical uses, this criterion did not apply to the selection of a
preferred alternative for outfalls BOS072 and BOS073.

For the Conceptual Plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed on an
individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources, if applicable. For each case, curves were developed for fecal coliform bacteria, TSS,
and BOD loads. The project-specific cost/performance curves for outfalls BOS072 and BOS073
are presented in Figures 10.2-1 to 10.2-3, and the total load curves for the Fort Point Channel are
presented in Figures 10.2-4 to 10.2-6.

The cost associated with complete sewer separation in Figures 10.6-1 to 10.2-6 reflect the
fraction of a system-wide sewer separation program cost that would be required to separate the
areas immediately tributary to outfalls BOS072 and BOS073. The performance, however, is
based on full system-wide separation, including all areas tributary to Columbus Park Headworks.
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FIGURE 10.2-1. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR BOS072 & BOS073, PHASE 1 ALTERNATIVES.
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FIGURE 10.2-2. NET PRESENT VALUE VS ANNUAL CSO TSS LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR BOS072 & BOS073, PHASE 1 ALTERNATIVES.
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FIGURE 10.2-3. NET PRESENT VALUE VS ANNUAL CSO BOD LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR BOS072 & BOS073, PHASE 1 ALTERNATIVES.
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Figures 10.2-1 to 10.2-3 indicate that the most cost-effective alternative for controlling fecal
coliform bacteria, TSS, and BOD loads in CSO from outfalls BOS072 and BOS073 was
consolidation/storage of the 3-month storm.

Figure 10.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to the Fort Point Channel. For the Fort Point Channel, "all sources" included CSO and
stormwater. An upstream boundary source was not identified for this receiving water segment.

The relatively moderate impact of stormwater on the Fort Point Channel was evident in that the
highest level of CSO control resulted in over 80 percent removal of the total fecal coliform
bacteria load. A traditional "knee-of-the-curve" was not apparent in Figure 10.2-4; however, by
inspection it appeared that two receiving water alternatives would provide the highest level of
control with the least cost. The outfall BOS072/BOS073 component of one of these alternatives
was screening and disinfection, and the other was the consolidation/storage conduit. The cost
and performance of the alternative with the consolidation/storage conduit were both slightly
higher than for the alternative with screening and disinfection. Figures 10.2-5 and 10.2-6
indicate that increased control of BOD and TSS generally incurred a proportional increase in
cost, although the highest level of control would provide just over 40 percent removal on a total
load basis. While complete sewer separation would eliminate CSO discharges to the Fort Point
Channel, the resulting increase in stormwater loads would result in a net increase in total BOD
and TSS loads to the receiving water segment. The points associated with complete sewer
separation in Figures 10.2-5 and 10.2-6 are not shown, as the percent removal would be
negative.

Figures 10.2-4 to 10.2-6 supported either the individual screening and disinfection facilities or
consolidated storage for outfalls BOS072 and BOS073 as an appropriate level of control for
fecal coliform bacteria, BOD, and TSS. Since Figures 10.2-1 to 10.2-3 clearly supported the
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FIGURE 10.2-4. NET PRESENT VALUE VS ANNUAL TOTAL FECAL COLIFORM LOAD REDUCTION
AS A PERCENT OF TOTAL ANNUAL LOAD FOR FORT POINT CHANNEL, PHASE 1 ALTERNATIVES.
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FIGURE 10.2-5. NET PRESENT VALUE VS ANNUALTOTALTSS LOAD REDUCTION AS A PERCENT
OF TOTAL ANNUAL LOAD FOR FORT POINT CHANNEL, PHASE 1 ALTERNATIVES.
/

$300

I

I

$250

~-----

---~~---

---~~----

Note: Complete Sewer
Separation results in an
increase in annual TSS
discharged, as compared

--

-to FPC.
X Complete Sewer Separation

$200

-------

~~----

"----------

• Screen@ 5 Locations; Detention/Treatment
@ UPPS; Storage in DBC; Storage Conduit@
BOS072-073

--~---~-~---

<A
VJ

t::

:.§

A Screen BOS062-068; Screen & Disinfection

~

@ UPPS; Storage in DBC; Screen &
Disinfection@ BOS072-073

<1)

;:I

~.....

$150
<>Screen BOS062-068 & BOS072-073; In ·
Receiving Water Controls BOS070

t::
<1)
VJ
<1)

.....
P-.

~

0 Screen@ 5 Locations; 3-Mo Storage@
UPPS; Storage in DBC; Storage Conduit@
BOS072-073

$100

$50

0

•
A
<>

so
0%

10%

30%

40%

50%

60%

70%

80%

Annual Total TSS Load Reduction as a Percent of Total Annual Load

90%

100%

FIGURE 10.2-6. NET PRESENT VALUE VS ANNUAL TOTAL BOD LOAD REDUCTION AS A
PERCENT OF TOTAL ANNUAL LOAD FOR FORT POINT CHANNEL, PHASE 1 ALTERNATIVES.
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consolidated storage alternative, this alternative would be preferred based on the
cost/performance evaluations.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving-water-wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts and cost. In the evaluation of alternatives for the
Fort Point Channel, siting impacts were not rated. The ratings for the alternatives under each
category were summed, and a rank order was established for each category. The rank orders
from the two categories were summed to obtain an overall rank order for the alternatives.

The cost and water quality impact rank orders for the receiving-water-based alternatives for the
Fort Point Channel, including outfalls BOS072 and BOS073, are presented in Table 10.2-1. For
each category, "1" is the highest rank. Detailed backup for the rankings is included in the
appendices to the Conceptual Plan. As indicated in Table 10.2-1, control of the 3-month storm
using coarse screens at outfalls BOS062 to BOS068, detention/treatment at Union Park Pump
Station, in-line storage in the Dorchester Brook Conduit, and the consolidation/storage conduit
for outfalls BOS072 and BOS073 had the highest overall rank, based on the sum of the ranks
from the two evaluation categories considered. Each of the three remaining receiving water
alternatives had the same ranking. Thus, while the ranking methodology did not differentiate
greatly among the alternatives, it did support the preferred consolidation/storage conduit for
outfalls BOS072 and BOS073.

In summary, both the cost/performance evaluations and the ranking methodology supported the
consolidation/storage conduit alternative for outfalls BOS072 and BOS073, and this alternative
was selected as the preferred alternative in the Conceptual Plan.
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TABLE 10.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS
FOR THE FORT POINT CHANNEL

Cost
Rank

Performance/
Water Quality
Impact Rank

Sum of
Ran kings

Complete Sewer Separation

3

1

4

Control of 3-Month Storm (storage/detention/
treatment)
Coarse Screen Outfalls BOS062-068
Detentionffreatment at Union Park Pump Station
In-line Storage in Dorchester Brook Conduit
Storage/Consolidation Conduit BOS072, 073

2

1

3

Control of 3-Month Storm (screening/disinfection)
Coarse Screen Outfalls BOS062-068
Screening/Disinfection at Union Park Pump Station
In-line Storage in Dorchester Brook Conduit
Individual Screening/Disinfection BOS072, 073

2

2

4

Floatables Control
Coarse Screen Outfalls BOS062-068, 072, 073
In-Receiving Water Control BOS070

1

3

4

CSO Control Alternative

10.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

This section presents project-specific objectives and design criteria for the Fort Point Channel
Storage Conduit project. These objectives and design criteria focus the development of this
project in a consistent manner with other projects that make up the overall MWRA CSO control
program.

10.3.1 Project Objectives

The objectives of the Fort Point Channel Storage Conduit project are the following:
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•

In conjunction with other projects along the Fort Point Channel, reduce the load
of fecal coliform bacteria and floatables to a level that will allow compliance with
applicable water quality standards in the Fort Point Channel;

•

Serve as a storage conduit for smaller storms, minimizing the annual frequency of
discharges from outfalls BOS072 and BOS073 to the Fort Point Channel; and

•

Optimize the use of remaining outfalls, eliminating, if possible, one of the two
CSO outfalls addressed by this project.

Attainment of the SBcso standard in the Fort Point Channel receiving water segment will be
contingent on the control of other sources of pollution such as stormwater and nonpoint sources.
An additional objective of the overall project implementation is to minimize construction-period
and long-term impacts of the consolidation conduit on local residents and businesses.

10.3.2 Design Criteria

The basis of design for the Fort Point Channel Storage Conduit project includes flows and loads,
subsurface conditions, tunneling construction techniques, excavate handling, and air handling
considerations. Separate but related criteria apply to near-surface features associated with the
consolidation conduit, such as shafts, and near-surface connecting conduits. A discussion of
general sizing criteria for unit processes and project components is presented in Chapter 8 of the
DEIR, and examples of unit process and sizing criteria data sheets are included in Appendix D
of the DEIR. The following sections identify project-specific aspects of the design criteria
applicable to the Fort Point Channel Storage Conduit.

Flows and Loads. The intent in sizing the storage conduit was to provide the most
cost-effective storage volume consistent with attaining water quality goals in the Fort Point
Channel. Since capture of all but four activations in the typical year was predicted to allow
attainment of the Bcso standard, this criterion was taken as a starting point in the sizing
evaluations. From this point, the volume was optimized to provide the greatest volume
10-17
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cost-effectively attainable. CSO volumes from the regulators associated with outfalls BOS072
and BOS073 were used to size the diameter and length of the conduit. To estimate annual
discharge frequency, a series of design storm simulations was made using rainfall characteristics
of the seven largest storms in the typical year. The fifth highest CSO volume from this series of
design storm runs represented a starting point for sizing the conduit. An annual simulation was
then conducted to account for the effect of back-to-back storms and to assure that the annual
discharge frequency would be consistent with attainment of water quality goals. CSO volume
that exceeds the capacity of the storage tunnel would receive floatables control and flow
untreated to the Fort Point Channel.

The maximum time for dewatering the conduit following a storm event was determined to be
24 hours. This is a dewatering time that has been used for other off-line storage facilities, is
short enough to prevent excessive odor production, and would limit CSO discharges due to
back-to-back storms. In determining the dewatering rate, it was also important to consider the
available capacity in the local sewer system that will accept the dewatering flow. It was
determined that the north branch of the South Boston Interceptor, in the vicinity of the storage
conduit project, could accept a dewatering flow of up to 1.4 mgd. Based on the storage conduit
volume (0.88 mg), a dewatering flow rate of 0.88 mgd would be required to dewater the storage
conduit within 24 hours. Since this dewatering rate is less than the maximum dewatering rate of
1.4 mgd, the 0.88-mgd dewatering rate was selected for this project.

For this project, a cleansing velocity of 2.5 fps was established as a minimum criterion to move
grit within the tunnel downstream to the proposed pumping facility wetwell, where it could be
more easily removed during regular maintenance intervals. The achievable cleansing velocity is
a function of the selected dewatering rate. Because of the low dewatering rate (0.88 mgd) and
the large diameter of the storage conduit (10-foot diameter), it was determined to be infeasible to
achieve the design cleansing velocity, even at flow depths as shallow as 6 inches. A formed
invert is therefore recommended to ensure adequate cleansing velocities.
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Predicted overflow volumes and pollutant loads that would be discharged to the Fort Point
Channel during the 3-month and 1-year storm events, and on an annual basis, are presented for
outfalls BOS072 and BOS073 in Tables 10.3-1 and 10.3-2, respectively. CSO volumes and
pollutant loads are presented for future planned conditions (without the storage conduit) and for
the preferred alternative, with the storage conduit on line. Annual CSO discharge frequencies
under future planned conditions and for the preferred alternative are also presented.

Tunnel Construction Techniques. Tunnel construction techniques may be broken down into
two categories:

•

Tunnel excavation methods

•

Tunnel lining methods

Based on the diameter and length of the Fort Point Channel Storage Conduit, a tunnel boring
machine (TBM) could be used to excavate the tunnel. Criteria that govern selection of the type
of TBM to be used are primarily related to soil and groundwater conditions and are discussed in
Chapter 11.

Because the storage conduit would be constructed in "soft ground" (as opposed to bedrock), a
liner system would be required for structural support as well as to limit groundwater infiltration.
Criteria that govern selection of a liner system include soil and groundwater conditions,
compatibility with the selected TBM, and surface impacts. Surface impacts include specifically
the number and flexibility of location of shafts. These criteria are discussed in more detail under
Section 10.4.
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TABLE 10.3-1. PREDICTED EFFLUENT POLLUTANT LOADS FOR BOS072

Volume (mg)
Condition
3-month storm
1-year storm
Annual
(1)

(2)
(3)

Loads Discharged to Fort Point Channel
Fecal Coliform Bacteria
TSS (lbs)
(counts x 109 )

BOD (lbs)

FPC o>

PA< 2>

FPC o>

PA< >

FPC< >

PA< >

FPC o>

PA< 2>

0.08
0.74
2.93( 3)

0.00
0.02
0.23(3)

1,630
1,510

0
407

90
869

0
23

50
484

0
13

59 700

4 680

3 421

269

I 906

150

2

1

2

Future planned conditions.
Preferred alternative (with 0.88 mg storage conduit on-line)
Annual CSO discharge frequency is 15 times per year under FPC, and 2 times per year with the preferred
(storage conduit) alternative.

TABLE 10.3-2. PREDICTED EFFLUENT POLLUTANT LOADS FOR BOS073
Loads Discharged to Fort Point Channel
Volume (mg)

Fecal Coliform Bacteria
(counts x 109 )

TSS (lbs)

BOD (lbs)

Condition
3-month storm

FPC< 1>

PA(2)

FPC o>

PA< 2>

FPC o>

PA< 2>

FPC o>

PA< 2>

0.29

0.00

5,820

334

0

186

0

1-year storm

1.03
4.25(3)

0.70

20,900
86 500

0
14,300

1,200

23 800

4 962

815
1 366

669
2 765

455
761

Annual
(1)
(2)
(3)

1.17(3)

Future planned conditions.
Preferred alternative (with 0.88 mg storage conduit on-line)
Annual CSO discharge frequency is 15 times per year under FPC, and 2 times per year with the preferred
(storage conduit) alternative.

Subsurface Conditions. Subsurface conditions such as soil types, depth and type of rock,
groundwater, and underground manmade structures impose criteria on the horizontal and vertical
alignment of the consolidation conduit. A planning-level geotechnical exploration program was
conducted along the general route of the Fort Point Channel Storage Conduit to provide
preliminary information on the subsurface geology. Additional information related to
subsurface conditions was obtained from borings conducted in the past as part of other projects,
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as well as from studies and maps available in the literature. The scope of the subsurface
exploration program and a summary of the results are presented in Section 10.4.2. Additional
details on the results of the subsurface exploration program and related geotechnical issues are
included in the draft Geotechnical Feasibility Report (MWRA, 1996d). Criteria related to
subsurface conditions involve minimizing risk of encountering an obstruction or other
unfavorable excavation conditions along the route of the consolidation conduit. General criteria
include:

•

Avoiding bedrock

•

Minimizing excavation in mixed-face conditions

•

A voiding, to the extent possible, areas where underground obstructions such as
old seawalls are suspected to exist

•

Providing minimum cover to grade and minimum clearance from existing utilities

Specific criteria related to minimum cover and minimum clearance from existing utilities are
referenced in Chapter 8 of the DEIR and presented in Appendix D of the DEIR. The remaining
criteria are discussed in more detail in the context of the specific route alternatives under
Section 10.4.

Excavate Handling. The primary issue related to excavate handling for the Fort Point Channel

Storage Conduit project involves special handling requirements that may be imposed, depending
on the quality of the spoils. Variations in spoils quality, specifically with regard to the degree of
contamination with either hazardous or non-hazardous material, have a direct impact on cost and
material handling methods. Unit costs and special handling requirements for a range of levels of
contamination were presented in Chapter 11 of the DEIR, while the potential for encountering
contaminated soil or groundwater along the proposed routes of the consolidation conduit is
discussed in Section 10.4.
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Conduit Ventilation/Odor Control. As the storage conduit fills during a storm event, the air in
the conduit that is displaced by the incoming flow must be exhausted from the conduit.
Conversely, when the conduit is dewatered at the end of a storm, air must be introduced into the
conduit to replace the volume of flow being removed. In addition to providing for air movement
into and out of the conduit, the ventilation system must also minimize the discharge of odors
from the conduit. The Fort Point Channel Storage Conduit will be ventilated through an
activated carbon odor control system at the end of the conduit where the pump out facility is
located. Odor control criteria are presented in Appendix D of the DEIR. While no venting is
expected to occur at the upstream end of the conduit, the need to provide intake vents with
backflow dampers at this location should be evaluated in design.

Near-Surface Features. For the Fort Point Channel Storage Conduit, near-surface features
include a new CSO regulator on the north branch of the South Boston Interceptor, connecting
conduits between CSO regulators and the drop shafts, and the tunnel mining and equipment
removal shafts. It is expected that the relatively short lengths of near surface piping associated
with this project would be installed by open-cut excavation. Once the tunnel is constructed, the
mining/equipment removal shafts at both ends of the tunnel will serve as dropshafts, and the
mining/equipment removal shaft at the southern end will house the pump-out station and odor
control equipment. Criteria for these features are included in Appendix D of the DEIR.

10.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

As described in Chapter 11 of the DEIR, evaluations of technologies associated with tunnel
construction were conducted first, followed by evaluation of route alternatives using the
preferred tunnel construction technologies. These evaluations are presented in the sections that
follow.

10-22

Fort Point Channel Storage Conduit

10.4.1 Technology Evaluations

The following section describes the initial process of selecting the preferred tunneling
technologies.

Tunnel Boring Machine. The route options for the Fort Point Channel Storage Conduit are
roughly parallel to the Fort Point Channel, in an area between the existing shoreline and the
historical shoreline. For the Gillette alignment, the conduit would most likely be in a relatively
thick clay layer, while the A Street alignment may encounter a mixed-face condition of organic
silt and clay, or clay and dense till. For both alignments, the soils are characterized as
potentially unstable, and, due to the proximity of the Fort Point Channel, high groundwater
conditions could be encountered. Avoiding soil and/or groundwater-related instability would
require the use of specialized methods that allow for excavation of the conduit without
permitting water to flow into the face of the excavation.

Two types of mechanized tunnel boring machines have the capability to excavate these conduit
alignments under the soil and water conditions expected. They are the slurry machine and the
earth-pressure-balance machine. The slurry machine is a soft-ground, full-face tunnel boring
machine that mixes the excavated material at the face with a bentonite slurry, which is also used
to stabilize the face. The earth-pressure-balance machine is also a full-face tunneling machine
that stabilizes the tunnel face by application of a pressure that counterbalances the soil and water
pressure. Either of these machine technologies could be used to excavate the conduit
alignments.

Boulders or similar types of obstructions, should they be encountered, can generally be handled
through the face of the machine up to a size of one-third of the diameter of the cutting head of
the machine, or to about one cubic yard in size. Factors such as type of TBM, size of doors, and
size of screw, however, would affect the actual maximum boulder size that could be handled
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through the face of the TBM. Larger boulders and obstructions are usually drilled and split into
smaller sizes and then brought through the face of the excavating machine. Where portions of
the conduit will be constructed through soils with high groundwater, removal of obstructions
through the face of the boring machine may require grouting of the soil ahead of the face before
the doors of the TBM can be opened and the obstruction removed. The tunneling operation
would have to stop while the strata ahead of the machine was grouted, increasing cost because of
delay.

Tunnel Lining System. As described in Chapter 11 of the DEIR, conduit lining systems

considered for the Fort Point Channel Storage Conduit included a precast, bolted segmental
lining, which would be placed under the shield of the tunnel boring machine, or a precast,
reinforced-concrete pipe system, which would be jacked behind the tunnel boring machine. The
precast segmental lining system could be installed along a curved alignment of a tunnel system.
A pipe-jacked lining system could be constructed only in straight-line segments between jacking
and receiving shafts, which are located along the conduit alignment. The distance between
jacking and receiving shafts for a pipe-jacking system would be controlled by the strength of the
pipe section and the amount of jacking force required to push the pipe sections through the soil
to the next shaft. Both the precast segmental lining and pipe-jacking systems are discussed in
the following sections.

Precast Segmental Lining. A precast segmental lining refers to a system of bolted and

gasketed precast concrete segments that would be erected behind the tunnel boring machine,
serving as the primary and finished lining. Using a precast segmental lining system, tunneling
lengths between shafts would generally be limited only by material handling considerations, as
opposed to the physical properties of the soil and the liner. Tunneling can be done in straight or
curved segments with the radius of horizontal curvature generally held to a 400-foot minimum.
These considerations allow greater flexibility in the location of dropshafts, and allow spoils
handling to be limited to a single downstream mining shaft. The downstream mining shaft and
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upstream equipment removal shaft would be large enough to install and remove the tunneling
equipment.

For smaller-diameter tunnels, tunneling operations can be limited by the contractor's ability to
install ventilation duct in the crown, rail in the invert, and utilities along the sides and still have
room to bring materials to the tunnel face and excavate out of the tunnel. It is therefore
recommended that a minimum uniform finished diameter of eight to ten feet be used in laying
out a precast segmental lining option, which is consistent with the ten-foot-diameter size of the
Fort Point Channel Storage Conduit.

A precast segmental lining system generally performs better than pipe-jacking methods in
overconsolidated and expanding clays, which have high frictional loads that can limit pipe
jacking lengths. Timely filling of the tail void left behind the tunneling machine will be
necessary to control ground settlements. In addition to specifying construction methods to
minimize settlement, the contract documents should include provisions for preconstruction
surveys and settlement monitoring during construction. Preconstruction surveys would
document existing conditions at sensitive locations. Settlement monitoring points would be
established at critical locations and routinely monitored throughout project construction.

Jacked Pipe. As previously noted, the alignment for a conduit lined with jacked pipe
would be laid out in straight-line segments between cords, because jacking on a radius is not
considered feasible. The most significant differentiator between the jacked-pipe lined system and
the precast, segmentally lined tunnel is the number of shafts that must be available for jacking
and receiving of equipment and pipe sections. A jacked-pipe alignment for the Fort Point
Channel Storage Conduit would have shafts located at a maximum of 600 feet apart. For largediameter pipe sections, this shaft spacing would be considered prudent for planning purposes,
especially if adding additional shafts during design or construction would have environmental
and permitting implications. In addition, spoils removal and other tunneling-related materials
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handling would have to occur at the jacking shafts along the tunnel alignment. Another
differentiator between jacked pipe and a precast segmental liner, and a disadvantage of the pipe
jacking system, would involve a case where the jacking force to push the pipe lining was greater
than the capacity of the pipe jacking system. An additional shaft would have to be excavated to
rescue the tunneling machine and restart the jacked lining system. The surface impacts of an
unplanned shaft could be significant, depending on the location of the shaft.

Comparison of Tunnel Lining Systems. The proposed alignment of the Fort Point
Channel Consolidation Conduit is approximately 1,500 feet in length. Use of a precast,
segmental lining system would require the construction of two shafts, one for mining and one for
removal of the TBM. For a jacked-pipe lining system, intermediate shafts would be required
approximately every 600 feet in addition to the shafts required at both ends of the tunnel, for a
total of four shafts. For the A Street route alternative, this many additional shafts would not be
considered excessive from an engineering, environmental impact, or construction perspective.
For the Gillette route alternative, the current use of the site, both in terms of employee parking
and dense underground utilities, would make the use of intermediate shafts impractical. For the
purpose of presentation in the remainder of this chapter, it was assumed that the A Street route
would be lined using jacked pipe, and that the Gillette route would be lined using a precast,
segmental lining system. The A Street route would therefore require a total of four shafts. Two
would be for mining and jacking operations, and two would be receiving shafts for equipment
removal. The Gillette route would require only one mining shaft and one equipment removal
shaft, for a total of two shafts. Because the A Street route is the preferred alternative (as will be
shown in Section 10.5 of this chapter), it is recommended that the final selection of a tunnel
lining system be governed by contractor pricing during the bidding phase of the project.

Tunnel Shafts. Two types of shafts will be used for this project:

•

Mining shaft (i.e., jacking shaft)
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•

Equipment removal shaft (i.e., receiving shaft)

For the Gillette route alternative, the mining shaft would be located at the end of the storage
conduit near Dorchester A venue. For the A Street route, one end of the tunnel would be a
jacking shaft, and one end would be a receiving shaft. One jacking shaft and one receiving shaft
would also be required along the tunnel alignment at intermediate points between the ends of the
tunnel. The jacking operation would take place in one direction from the jacking shaft at the end
of the tunnel, and from both directions from the other jacking shaft. The mining (jacking) shafts
would be approximately 25 feet in diameter, allowing sufficient space to lower the TBM down
into the shaft, and for excavate removal, dewatering, ventilation, and electrical equipment
associated with the tunneling operation. Locations for the intermediate shafts would be
determined during project design.

For the Gillette route alternative, the equipment removal shaft would be located at the
Mt. Washington A venue end of the storage conduit to remove the TBM from the tunnel. For the
A Street route, two receiving shafts would be located as described in the previous paragraph.
The equipment removal (receiving) shafts would be approximately 20 feet in diameter.

Excavate Disposal. Excavate removal and disposal from the mining shaft of the Fort Point
Channel Consolidation Conduit was assumed to be by truck. The use of barges was considered
to be infeasible due to the low quantity of excavate to be disposed. The feasibility of a barging
operation would also be questionable due to the limited overhead clearance of the bridges
spanning the Fort Point Channel.

Tunnel Dewatering. The Fort Point Channel Storage Conduit would be dewatered at the
downstream end by a submersible pump station that would be constructed in the equipment
removal shaft used during tunnel construction. Two submersible pumps would be provided,
with one pump capable of discharging the 0.88 mgd dewatering rate, and the second a standby.

10-27

Fort Point Channel Storage Conduit

A 6-in. diameter force main would be provided between the dewatering pump station and the
north branch of the South Boston Interceptor. A plan and section of the dewatering pump
station, which would be combined with the tunnel ventilation/odor control facilities, is shown in
Figure 10.4-1.

Tunnel Ventilation and Odor Control. The Fort Point Channel Storage Conduit would be
ventilated at the downstream end through an activated-carbon odor control system. The odor
control system would include one approximately 5-foot diameter carbon adsorption unit,
centrifugal fans, ductwork, and inlet and outlet isolation dampers. This equipment would be
housed below grade in the equipment removal shaft used during construction, along with the
pump-out station. A typical plan and section of the odor control facility is also shown in
Figure 10.4-1.

It was considered appropriate to locate the tunnel ventilation and odor control equipment at the
southern end of the tunnel, at the same location as the pump-out station. In addition to the
practicality of consolidating equipment on one site, locating the odor control equipment at the
downstream end of the tunnel would place it farther away from residences. Tunnel ventilation
and odor control is usually provided at the upstream end of a tunnel because air is displaced in
an upstream direction as the tunnel fills. To locate the tunnel ventilation and odor control
equipment at the downstream end of the tunnel, it would be necessary to drive the tunnel on a
downslope from the pump station, subsequently pave the tunnel invert to slope back to the pump
station. The crown of the tunnel would then slope up to the pump station, which would promote
the flow of air to the odor control facility.
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10.4.2 Route Alternatives

Following completion of the IAFS, a total of two route options for the Fort Point Channel
Storage Conduit were short-listed for detailed evaluation (Figure 10.4-2). Both route
alternatives are discussed in the sections that follow. Subsurface conditions at points along the
two routes were obtained from existing available boring information, and from six new borings
and a seismic refraction survey conducted under a subsurface exploration program. Two of the
new borings were drilled along Dorchester A venue, and four were along A Street. The seismic
refraction survey was conducted along A Street.

Gillette Route. The proposed Gillette route for the Fort Point Channel Storage Conduit would
extend through the Gillette Company's outdoor parking lot from Dorchester Avenue to Mt.
Washington Avenue. Flow would be directed to the storage conduit through a new diversion
structure at the west end of the conduit, near outfall BOS072, and a new regulator at the east
(BOS073) end. Both the regulator and diversion structure are located upstream of outfall storm
drain connections to prevent stormwater from entering the storage conduit. The diversion
structure would be constructed at the intersection of Dorchester A venue and the north branch of
the South Boston Interceptor. A new 60-inch combined sewer would connect this structure to
the proposed storage conduit inlet structure, at the end of Dorchester A venue along Fort Point
Channel. A new regulator, at the intersection of A Street and Mt. Washington Street, would
direct flow to a new 36-inch combined sewer overflow connection to the east end of the storage
conduit. After a storm event, the storage conduit would be dewatered back to the interceptor by
a pump station located in the west corner of the Gillette parking lot. The total length of the
Gillette route is 1,460 feet. At an average tunneling production rate of 60 fUday, the duration of
the TBM operation (excluding shaft construction) would be approximately 25 days.
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Subsurface conditions along the Gillette route consist of a fill layer greater than 20 feet in
thickness in some areas, overlying a layer of organic silts, clay, and peat, followed by a layer of
marine clay and a layer of glacial till. This route was judged to have a low to moderate potential
for contamination with petroleum hydrocarbons, based on historical uses and proximity to
Massachusetts DEP sites, spills, USTs, and RCRA generators. A soil sample on Dorchester
Avenue yielded PAH concentrations well above reportable concentrations. Costs associated with
the Gillette route alternative are presented in Table 10.4-1, and construction risk factors are
summarized in Table 10.4-2. The costs presented in Table 10.4-1 represent costs for a tunnel
constructed with a precast segmented liner.

A Street Route. The proposed A Street storage conduit route would extend along A Street from
Mt. Washington Avenue to 1st Street. A new regulator would be constructed at the intersection
of A Street and the north branch of the South Boston Interceptor near 1st Street to intercept
wet-weather overflows upstream of existing regulator RE072-3. This would eliminate the need
for a nearly 1,000-foot-long consolidation conduit from the existing regulator RE072-3 to the
storage conduit. The invert elevation at the new regulator of the overflow connection to the
storage conduit would be 107.81, while the weir in existing regulator RE072-3 would be raised
to elevation 109.0. At the opposite end of the storage conduit, about 75 feet of connector
conduit would be required to intercept flows from RE073-4 and redirect them to the storage
conduit. About 150 feet of 60-inch conduit on Mt. Washington Street would be required to
discharge excess flow from the tunnel to the existing BOS073 outfall. Approximately twice in
the typical year, existing regulator RE072-3 would also activate and discharge directly to outfall
BOS072. Connections to the storage conduit would be located upstream of stormwater
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TABLE 10.4-1. COSTS FOR THE FORT POINT CHANNEL STORAGE CONDUIT
GILLETTE ROUTE ALTERNATIVE
Route
Alternative

Capital Cost,
not including
Site
Acquisition°l

Estimated
Site
Acquisition
Cost<2l

Capital Cost,
including
Site
Acquisition

Annual
O&M
Cost< 3l

Net Present
Value

Gillette

$16,150,000

$30,000

$16,180,000

$22,000

$11,970,000

(1)
(2)
(3)

Capital cost includes consolidation conduit, shafts, surface piping, and upstream odor control facility
Based on 1994 assessed value
Annual O&M cost includes odor control facility and cost for maintaining storage conduit

connections to the system to prevent stormwater from entering the storage conduit. The pumpout facility for the A Street storage conduit route would be located in a parking lot owned by the
Gillette Company at the intersection of A Street and 1st Street. The total length of the A Street
route is 1,500 ft. At an average tunneling production rate of 60 fUday, the duration of the TBM
operation (excluding shaft construction) would be approximately 25 days.

Along the A Street alignment, fill overlies organic silt, clay, and peat, followed by a marine clay
layer between 8 and 27 feet thick. Layers of sand and gravel and very dense glacial till underlie
the marine clay layer. Bedrock was encountered at approximately 45 feet at boring MW15-4, on
A Street near Midway Street. This route was judged to have a moderate potential for
contamination with petroleum hydrocarbons, based on historical uses and proximity to
Massachusetts DEP sites, spills, USTs, and RCRA generators. A soil sample from the northern
end of the alignment on A Street yielded P AHs above reportable concentrations. A leaking
underground storage tank is located on Midway Avenue, which runs parallel to A Street. Costs
associated with the Gillette route alternative are presented in Table 10.4-3, and construction risk
factors are summarized in Table 10.4-4. The costs presented in Table 10.4-3 represent costs for
a tunnel constructed with a precast segmented liner.
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TABLE 10.4-2. CONSTRUCTION RISK FACTORS FOR THE FORT POINT CHANNEL STORAGE CONDUIT
GILLETTE ROUTE ALTERNATIVE
Component
Route
Alternative
Gillette

Tunnel
Geotechnical: Route passes
through fill over organic silt and
peat, underlain by clay to till to
bedrock.
Groundwater: Less groundwater
inflows expected in clay.
Obstructions: Many obstructions
in fill, including timbers, existing
utility piping, steel sheeting, and
tiebacks. Surface features, including
resin silos, restrict horizontal
alignment.

Surface Piping
Obstructions: Approximately 1,400 feet of
connecting conduit and dewatering force main
to be installed by a combination of open cut
and microtunneling. Greater likelihood of
encountering unplanned obstructions than for
A Street route alternative, which has much
shorter connecting conduits.
Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring
MCP handling likely to be
encountered.
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TABLE 10.4-3. COSTS FOR THE FORT POINT CHANNEL STORAGE CONDUIT
A STREET ALTERNATIVE
Route
Alternative

Capital Cost,
not including
Site
Acquisition<Il

Estimated
Site
Acquisition
Cost<2l

Capital Cost,
including
Site
Acquisition

Annual
O&M
Cost< 3l

Net Present
Value

A Street

$13,440,000

$30,000

$13,470,000

$22,000

$10,000,000

(1)
(2)
(3)

Capital cost includes consolidation conduit, shafts, surface piping, and upstream odor control facility
Based on 1994 assessed value
Annual O&M cost includes odor control facility and cost for maintaining storage conduit

10.4.3 Outfall Closing and Floatables Control

Once the route alternatives for the Fort Point Channel Storage Conduit project were developed,
the opportunity to close one of the two CSO outfalls associated with the project was evaluated.
For outfalls that would remain open, alternatives for providing floatables control were developed
and evaluated.

Outfall Closing. Since outfalls BOS072 and BOS073 are hydraulically connected through the
north branch of the South Boston Interceptor and will also be interconnected by the off-line
storage conduit during wet weather, consideration was given as to whether one of the two
outfalls could be permanently closed. Outfall BOS073, nearer to the mouth of the Fort Point
Channel, was selected as the location for the storage conduit overflow and therefore must remain
open. As previously described, flows that are presently relieved and discharged at outfall
BOS072 will be intercepted upstream of regulator RE072-3. This eliminates the need for nearly
1,000 feet of consolidation conduit from the regulator to the storage conduit.

It was determined that RE072-3 and outfall BOS072 must be kept open to relieve a local
combined sewer that will remain tributary to the regulator. During most storms, the flow
tributary to this regulator can be handled by the local system, or can back up and be relieved at
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TABLE 10.4-4. CONSTRUCTION RISK FACTORS FOR THE FORT POINT CHANNEL STORAGE CONDUIT
A STREET ALTERNATIVE
Component
Route
Alternative
A Street

Tunnel
Geotechnical: Route passes
through fill over organic silt and
peat, underlain by clay to till to
bedrock. Conduit lowered to pass
below peat.
Groundwater: Less groundwater
inflow expected in clay.
Obstructions: Limited obstructions
anticipated in clay layer. A void 16in. water main in A Street.

Surface Piping
Obstructions: Approximately 250 feet of
connecting conduit, overflow conduit, and
dewatering force main to be installed by a
combination of open cut and possibly jacking.
Less likelihood of encountering unplanned
obstructions than for Gillette route alternative,
which has much longer connecting conduits.
Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring
MCP handling likely to be
encountered.
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the new regulator that will overflow to the storage conduit. During larger storms, local relief at
RE072-3 must still be provided.

Since outfall BOS076 is hydraulically connected through the north branch of the South Boston
Interceptor upstream of outfalls BOS072 and BOS073 and since outfall BOS076 is predicted to
discharge a greater CSO volume than both outfalls BOS072 and BOS073, consideration was
given as to whether one of the two outfalls, BOS072 or BOS073, could be permanently closed,
if the combined areas tributary to outfall BOS076 were separated. Refer to the discussion of
sewer separation in the outfall BOS076 system in Chapter 12 for a more detailed discussion of
outfall BOS076 sewer separation.

While sewer separation in the outfall BOS076 system was predicted to reduce the volume of
CSO at outfalls BOS072 and BOS073, it was not predicted to reduce activation frequency.
Therefore, sewer separation upstream of outfall BOS076 would not eliminate the need for local
relief at the three BOS072 and BOS073 regulators.

Floatables Control. Floatables control alternatives were developed for the regulators associated
with outfalls BOS072 and BOS073. As described in Chapter 8 of the DEIR, an initial
technology screening process resulted in a short list of seven technologies to be evaluated for
application at or upstream of outfalls to remain open following implementation of the CSO
Conceptual Plan. These technologies included:

•

Containment booms

•

Skimmer vessels

•

End-of-pipe netting

•

In-line netting

•

Underflow baffles

•

Manually cleaned bar screens
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•

Horizontal discharge screens

In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control
at Outfalls Not Associated with Other CSO Controls (MWRA, 1996b), detailed evaluations of
floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At each location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was
contingent on the outcome of a pending performance study on underflow baffles. The
performance study was to include both laboratory evaluations on a one-half-scale model system
and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the recommended alternative at
each of the locations evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Since the
costs and impacts of other structural floatables control technologies are expected to be greater
than underflow baffles, by a magnitude similar to that for the locations evaluated in the
December 1996 draft technical memorandum referenced above, underflow baffles were
identified as the preferred alternative for providing floatables control for the two outfalls
associated with the Fort Point Channel Storage Conduit project (outfalls BOS072 and BOS073)
that will remain open following project completion. If the pending field evaluations indicate
that underflow baffles are problematic, alternatives involving other floatables control
technologies should be developed.
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The underflow baffles are proposed to be located within the existing regulators associated with
outfalls BOS072 and BOS073, and in the new regulator proposed to be located on the SBI.
Materials retained behind the baffles during wet weather would be conveyed to the interceptor
system through the existing dry weather flow connections at the end of the storm, when
surcharging conditions subside. Peak flows and hydraulic gradients for these regulators for the
1-year and 2-year storms are presented in Table 10.4-5.

The locations of regulators RE072-3 and RE073-4, and the proposed new regulator, were shown
in Figure 10.4-2. Site plans, and plans and sections of the baffle installations for these regulators
are presented on Figures 10.4-3 to 10.4-5. The total capital, annual O&M, and net-present-value
costs for providing underflow baffles at these regulators are $39,300, $6,200, and $103,000,
respectively. If the Gillette route were selected, the capital, annual O&M and net-present-value
costs for providing underflow baffles at two regulators (RE072-3 and RE073-4) would be
$26,000, $4,100, and $68,400, respectively. The work would involve installing stainless steel
plates within the regulators. Surface impacts of the work in the existing regulators would be
limited to providing access to the regulator manholes during installation of the baffles, and for
routine inspections once the baffles are installed.

10.4.4 Summary

The preceding sections provided background on the Fort Point Channel Storage Conduit project,
discussed applicable technologies, and presented alternatives for conduit routes. Section 10.5
presents the comparison of alternatives, incorporating cost, construction risk, and environmental
impacts, and documents the selection of a preferred alternative, Section 10.6 presents an analysis
of alternatives to optimize the recommended plan and Section 10.7 presents updated
environmental information.
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TABLE 10.4-5. PEAK FLOWS AND HYDRAULIC GRADIENTS FOR REGULATORS ASSOCIATED
WITH OUTFALLS BOS072 and BOS073
1-Year Storm Peak Flow (mgd) 0 l

2-Year Storm Peak Flow (mgd)< 1l

Regulator

Into
Regulator

To
Interceptor

To Outfall

Into
Regulator

To
Interceptor

To
Outfall

1-Year Storm Peak
Hydraulic Gradient OJ

2-Year Storm Peak
Hydraulic Gradient OJ

RE072-3

> 14.9( 2)

15.5

0.0

>25.2

15.5

9.0

111.1

111.2

RE073-4

>7.4

1.9/-2.9(3)

12.1

>9J

3.2/-2.6

18.0

111.1

111.3

New Regulator
on SBI

>18.7

22.9

10.2

>30.7

22.8

32.7

I 11.0

111.2

Notes:

(I)

(2)

(3)

The peak flows correspond to the design storms occurring at low tide, and the peak hydraulic gradients correspond to the design storms occurring at high
tide.
">" symbol indicates actual flow into regulator is greater than value indicated. In SWMM, certain separate drainage areas tributary to certain regulators
are input directly to the model node corresponding to the regulator. The peak influent flow reported reflects flow in the model conduit immediately
upstream of the regulator, and does not include flow from the separate stormwater runoff area directly tributary to the regulator node.
Negative flow is due to surcharging of interceptor back into regulator. For example, 1.9/-2.9 indicates that the peak flow to the interceptor is 1.9 mgd, and
the peak flow from the interceptor back through the regulator is -2.9 mgd.
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10.5 COMPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for both of the two route alternatives for the Fort Point Channel Storage Conduit
project are presented in Table 10-5.1. If there was no difference between one or more
construction risk or environmental impacts with mitigation factors, then those factors were not
included in Table 10.5-1 because they would not differentiate between the route alternatives.
The preferred route alternative is summarized at the end of this section.

10.5.1 Cost Comparison of Alternatives

The costs presented in Table 10.5-1 include capital (without site acquisition), site acquisition,
total capital (including site acquisition), annual O&M, and net present value. The costs
presented include costs for providing floatables control. The site acquisition cost is for the land
( )

required to site the pump-out/odor control facility. As indicated in the table, the A Street route
alternative has a lower capital cost and a lower net present value than the Gillette route
alternative. The factors that contribute to the higher cost of the Gillette route alternative are the
significant underground obstructions along the route, and the long length of connecting conduits
as compared to the A Street route alternative.

10.5.2 Construction Risk and Performance Reliability Comparison of Alternatives

The construction risk factors are organized by project component (tunnel, surface piping, and
shafts)~

For each component, potential risks related to geotechnical conditions, groundwater,

obstructions, arid contamination are identified (Table 10.5.1). These factors facilitate the
comparison of certain aspects of project construction that cannot be fully quantified in terms of
cost. As described in Chapter 11 of the DEIR, each factor was designated as an advantage (A),
disadvantage (D), or neutral (N) (neither an advantage or disadvantage) when the alternatives
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TABLE 10.5-1. FORT POINT CHANNEL CONSOLIDATION CONDUIT
SITE ALTERNATIVE

I

I

I

Tunnel

Surface Piping

Shafts

I

A Street

I

COST (OOO's)
$16,150
30
16,180
22
11,970

Capital Cost w/o site acq.
Site Acquisition Cost
Total Capital Cost
Annual O&M Cost
Total NPV

I

I

Gillette

$13,440
30
13,470
22
10,000

I

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY
(N) Geotechnical: Route passes through fill over
organic silt and peat, underlain by clay to till to
bedrock.

(N) Geotechnical: Route passes through fill over
organic silt and peat, underlain by clay to till to
bedrock. Conduit lowered to pass below peat.

(D) Obstructions: Many obstructions in fill, including
timbers, existing utility piping, steel sheeting, and
tiebacks.

(A) Obstructions: Limited obstructions anticipated in
clay layer. A void 16-in. water main in A Street. Route
will be beyond tie-back easement for CA/T Fort Point
Channel crossing.

(D) Obstructions: Approximately 1,400 feet of
connecting conduit and dewatering force main to be
installed by a combination of open cut and
microtunneling. Greater likelihood of encountering
unplanned obstructions than for A Street route
alternative, which has much shorter connecting
conduits.

(A) Obstructions: Approximately 250 feet of
connecting conduit, overflow conduit, and dewatering
force main to be installed by mostly open cut, and
possibly jacking. Less likelihood of encountering
unplanned obstructions than for Gillette route
alternative, which has much longer connecting conduits.

--

--
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TABLE 10.5-1 (Continued). FORT POINT CHANNEL CONSOLIDATION CONDUIT
SITE ALTERNATIVE

I

I

I

I

Gillette

I

A Street

I

ENVIRONMENTAL IMPACTS AFTER MITIGATION
Gillette

PARAMETER

Short- Term

A Street
Long-Term

Short- Term

Long-Term

COMMUNITY

~ Construction-related
traffic and parking
impacts on Gillette and
other businesses

Land Use I Aesthetics

Historic I Archaeological

Noise I Vibration

Traffic & Transportation

--

~ Construction-related

--

traffic and parking
impacts on Gillette and
other local businesses

--

--

~Odor control facility,
dewatering pump station
and tunneling shafts
adjacent to historic district
and building

--

~ Construction noise for
adjacent businesses;
possible vibration impacts
on Gillette

--

~ Construction noise for
adjacent businesses;
possible vibration impacts
on Gillette

--

--

--

~ Reduced road width on
Gillette, A, and Mt.
Washington Streets

--
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TABLE 10.5-1 (Continued). FORT POINT CHANNEL CONSOLIDATION CONDUIT
SITE ALTERNATIVE

I

I

INSTITUTIONAL

I

Gillette

~ Disruption of truck
access, parking, and CArr
restoration projects

--

• Short-term loss of
parking spaces at Gillette
Lot2

NAT. RES.

Key:

0

= Minor or no impact

~ = Moderate impact

•

= Major impact

(A)= Advantage when compared to other alternatives
(D)= Disadvantage when compared to other alternatives
(N) =Neutral (neither an advantage or disadvantage) when compared to other alternatives
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were compared. The Gillette route alternative has higher construction risk than the A Street
route alternative in terms of the tunnel and surface piping, as described in the paragraphs that
follow.

Tunnel. The proposed Gillette route alternative would pass north of the Gillette Company
building, cross the MBTA Red Line subway tunnel, and a new 24- by 24-foot underground valve
chamber owned by the Gillette Company. In addition, the route would pass buried seawalls,
steel sheeting, and tiebacks from the CA!f casting basin slurry walls for the Fort Point Channel
crossing. Based on available information, the A Street route alternative would have less risk of
encountering buried obstructions.

Surface Piping. The Gillette storage conduit route alternative would be located farther from the
South Boston Interceptor and the CSO regulators than the A Street route alternative, and would
require significantly longer consolidation conduits to convey flow to the tunnel. Because
()

portions of the longer consolidation conduits would pass through the Gillette property which is
expected to contain underground obstructions, the risk of installing surface piping is higher for
the Gillette route alternative.

10.5.3. Environmental Comparison of Alternatives After Mitigation

Long-term Impacts. The only long-term impacts for this project pertain to the location of the
permanent odor control and dewatering pump station structures (Table 10.5-1). For both route
alternatives, the odor control facility would be located near a historic district or structure. For
the A Street route alternative, the odor control and dewatering pump station facility would be
located on Gillette's Lot 7 currently used for parking. The site is adjacent to the U.S. Post
Office garage which was listed on the National Register in 1986. A total of 10 parking spaces
would be lost permanently and thus compensation to Gillette would be required. The odor
control facility would require an air discharge stack, and designing in a manner to complement

l)
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the historic district may be difficult, but would be required. The odor control facility for the
Gillette route would be located adjacent to the CA!f Fort Point Channel tunnel crossing, in an
area that is currently a parking lot. There are no buildings in the historic district located
immediately adjacent to the site.

Short-term Impacts. The major impacts associated with construction of the storage conduit
would be community issues. The environmental impacts that would result from construction of
the storage conduit along the A Street route would be greater than for the Gillette route due to
the location of the shafts on a busy roadway (A Street) and its proximity to historic districts and
buildings. The impacts upon traffic flow on A Street could be reduced by routing construction
vehicles to Lot 7 via the Haul Road. Initial discussions with the Massachusetts Turnpike
Authority have indicated this may be feasible, and use of the Haul Road will be fully evaluated
during design. Construction along the Gillette route would have minor impacts on traffic and
historic resources, but would result in significant institutional impacts on Gillette and other

C)

businesses.

10.5.4 Preferred Alternative

The A Street route alternative has the lower cost and construction risk factors of the two route
alternatives evaluated. Because nothing in the analysis of environmental impacts after
mitigation would preclude the selection of the low cost alternative, the A Street alignment is
selected as the preferred alternative for the Fort Point Channel Storage Conduit.

The total capital, annual O&M, and net present value costs for the preferred alternative could be
$13,470,000,$22,000, and $10,000,000, respectively. As described in-Chapter 11 of the DEIR,
all capital costs presented in both the Draft and the Final CSO Facilities Plan/Environmental
Impact Reports were based on construction costs that had been adjusted to an estimated
December 1997 Boston-area Engineering News Record Construction Cost Index (ENR CCI) of
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6754.6. Just prior to completion of the FEIR, the MWRA developed a revised estimate of the
December 1997 ENR CCI of 6970.0. Using the record ENR CCI, the total capital costs of the
Fort Point Channel Storage Conduit project would be as follows:

•

Capital cost without site acquisition- $13,869,000

•

Site acquisition costs - $30,000

•

Total capital cost, including site acquisition- $13,899,000

10.6 OPTIMIZATION OF THE PREFERRED ALTERNATIVE

This section presents an analysis of the feasibility of optimizing the preferred alternative to
provide a higher level of CSO control. The preferred alternative involves construction of a
1,500-foot-long, 10-foot-diameter storage conduit and a new regulator on the north branch of the
South Boston Interceptor. The storage conduit and new regulator will reduce the activation
()

frequency at outfalls BOS072 and BOS073 to two times per year. Underflow baffles will be
installed at the new r~gulator and at regulators RE072-3 and RE073-4 to control floatables.
Alternatives to incrementally improve the performance of the preferred alternative would
involve either providing a larger storage volume or combining the storage conduit with another
CSO control technology such as disinfection.

The approach to optimizing the preferred alternative is to assess the cost-effectiveness,
performance, and receiving water benefits for a range of incrementally higher levels of control.
Benefits are assessed in terms of the "inherent" benefit of removing more pollutants from a
receiving water and the impact of incrementally higher levels of control on attainment of uses in
the receiving water.
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10.6.1 CSO Volumes and Pollutant Loads

Table 10.6-1 presents the cost and performance of the preferred alternative and a range of
incrementally higher controls. The costs are based on the ENRCCI of 6754.6 used throughout
the facilities planning evaluations. The table presents annual activation frequency, annual
treated and untreated discharge volume, estimated annual duration of activation, percent
reduction in annual load of fecal coliform bacteria, BOD, and TSS, and cost data. The cost data
are discussed in the next section.

For the alternatives listed, the 10-foot-diameter, 1,500-foot-long storage conduit is the preferred
alternative, based on the analyses presented in Sections 10.4 and 10.5. The 12-foot-diameter,
1,895-foot-long storage conduit would provide capture of the largest storm in the typical year.
For the alternative that combines the 10-foot-diameter, 1,500-foot-long storage conduit and
disinfection/dechlorination a second conduit would be required to provide detention time for the
disinfection process. When the storage conduit fills, remaining overflows from regulator
RE073-4 would bypass the storage conduit. There would not be sufficient detention time in the
existing outfall conduit to provide disinfection of the bypassed flows. The volume of the storage
conduit would theoretically be sufficient to provide at least 15 minutes of detention time for the
peak flow in the typical year. However, forcing the excess flow into the storage conduit would
not assure that the contact time would be achieved. Since the influent and effluent connections
would be at the same end of the conduit, excessive short-circuiting of flow would likely occur.

The second conduit would be approximately 10 feet in diameter and 745 feet long, and would be
located on Mt. Washington Avenue. Sodium bisulfite dechlorination would be provided at the
downstream end of the detention conduit. An approximately 350-square-foot structure at grade
would be required to house the disinfection and dechlorination equipment. An additional benefit
of the second conduit would be that an additional 0.44 mg of storage would be provided. It is
assumed that the second conduit would drain back to the first conduit for dewatering.
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TABLE 10.6-1. COST EFFECTIVENESS OF INCREMENTALLY HIGHER LEVELS OF CSO CONTROL FOR OUTFALLS BOS072 AND BOS073

Alternative

(_)

Annual Activation Volume
(mg)

Annual
Activation
Frequency

Untreated

Percent Reduction in
Annual Pollutant Load

Treated
Fecal
Coliform

BOD

TSS

--

--

--

BOS072

BOS073

BOS072

BOS073

BOS072

BOS073

Future Planned
Conditions

10

19

2.47

4.56

0

0

10-ft Diameter,
1,500-ft Long
Storage Conduit

2

,.,
"-

0.23

1.17

0

0

80

80

10-ft Diameter,
1,500-ft Long
Storage Conduit
With Disinfection

2

2

0.23

0

0

0.29

96.7

...,.,

2

0.23

0.79

0

0

0

0

0

0

0

0

11-ft. Diameter,
1,500-ft. Long
Storage Conduit
12-ft Diameter,
1,895-ft Long
Storage Conduit

Net Present Value Per Annual Pollutant
Load Removed

Capital Cost
($)

O&M Cost
($)

Net
Present
Value($)

Fecal
Coliform
($/count x 10~

BOD
($/lb)

TSS ($/lb)

--

--

--

--

--

80

$13,470,000

$22,000

$ 10,000,000

$85

$2,670

$1,490

93

93

$18,430,000

$21,100

$13,530,000

$97

$3,175

$1,769

85

85

85

$14,300,000

$22,300

$10,500,000

$86

$2,685

$1,496

100

100

100

$17,200,000

$19,600

$ 12,660,000

$88

$2,752

$1,534

10-52

Fort Point Channel Storage Conduit

)

As indicated in Table 10.6-1, the preferred storage conduit alternative will reduce the annual
CSO discharge frequency from 19 to two activations per year at outfall BOS073 and from 10 to
two at outfall BOS072. The total annual CSO discharge volume will be reduced from 7.03 mg
to 1.40 mg, an 80 percent reduction. Because pollutant load reductions are proportional to CSO
volume reductions, the preferred storage conduit alternative will also reduce annual fecal
coliform, BOD, and TSS loads by 80 percent. The combination storage conduit and disinfection
alternative would provide a greater reduction in fecal coliform, TSS, and BOD due to the
additional storage provided in the conduit intended to provide contact time. This alternative
would not address the 0.23 mg predicted to discharge from outfall BOS072, as outfall BOS072
would not be directly connected to the storage/disinfection conduit. Increasing the diameter of
the storage conduit to 11 feet increases the reduction in volume capture and load reduction to
85 percent, while the 1,895-foot conduit would provide complete capture in the typical year.

10.6.2 Cost-Effectiveness Analysis

)
The cost-effectiveness of providing an incrementally higher level of CSO control than the
preferred alternative can be assessed by quantifying the benefit in two ways:

•

The "inherent" benefit of removing an additional increment of pollution

•

The effect that the removal of the additional increment of pollution has on
attainment of uses and overall water quality in the receiving water

From the point of view that removal of an increment of pollution from a receiving water would
be inherently better for the receiving water than not removing the increment of pollution, an
appropriate measure of cost-effectiveness is the unit cost to remove the additional increment of
pollution. Table 10.6-1 presents the capital cost, O&M cost, and net present value for the range
of levels of CSO control addressed in the optimization analysis, along with the net present value
per annual unit of pollutant load removed.

)
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Based on the net present value per annual pollutant load removed in Table 10.6-1, the preferred

)

storage conduit is the most cost-effective level of CSO control in terms of achieving control of
fecal coliform, BOD, and TSS, followed by the 11-foot-diameter, 1,500-foot-long storage
conduit.

There are no clearly defined criteria by which to judge whether the inherent benefit of an
incrementally greater level of pollutant removal justifies optimizing a project beyond the most
cost-effective alternative in terms of cost per unit pollutant load removed. From Table 10.6-1, it
is apparent that moving from the preferred alternative to the next most cost-effective level of
control (the 11-foot-diameter, 1,500-foot-long storage conduit) would involve an approximately
7 percent increase in net present value cost and would achieve an additional 5 percent reduction
in annual pollutant load. This relationship would indicate that increased cost would result in
approximately proportional increased performance, and would not provide strong justification
for increasing the size and cost of the project.

)
It appears that further lengthening of the storage conduit by smaller increments (e.g., another 15
feet) would not be appropriate, due to site constraints. The current length of the recommended
storage conduit is set by the availability of suitable sites for construction and for equipment
removal shafts.

Figures 10.6-1 to 10.6-3 present the predicted fecal coliform densities in Boston Harbor from the
Mystic River/Chelsea Creek confluence to South Dorchester Bay for one day after the start of
the 3-month storm. Figure 10.6-1 presents fecal coliform density from all sources under future
planned conditions. Figure 10.6-2 presents fecal coliform density from all sources except CSO
under future planned conditions. Figure 10.6-3 presents fecal coliform density from all sources
under the recommended plan, which includes the preferred 1,500-foot long, 10-foot diameter
consolidation conduit for outfalls BOS072 and BOS073.
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FIGURE 10.6-1. FECAL COLIFORM DENSITY IN BOSTON HARBOR- FUTURE PLANNED CONDITIONS,
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FIGURE 10.6-2. FECAL COLIFORM DENSITY IN BOSTON HARBOR- FUTURE PLANNED CONDITIONS,
END OF DAY 1, 3-MONTH DESIGN STORM, NON-CSO SOURCES ONLY
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FIGURE10.6-3. FECALCOLIFORMDENSITYINBOSTONHARBOR-RECOMMENDEDPLAN,
END OF DAY 1, 3-MONTH DESIGN STORM, ALL SOURCES
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Figure 10.6-1 indicates that, in the Fort Point Channel, the boating standard for bacteria is
violated during the 3-month storm under future planned conditions. Figure 16.6-3 indicates that,
under the recommended plan, the boating standard is violated in the region between outfalls
BOS070 and BOS073, while the swimming standard continues to be violated in the remainder of
the channel. The violation of the boating standard in the vicinity of outfalls BOS070 and
BOS073 is due to storm drain discharges at those locations. The only CSO outfall to Fort Point
Channel active in the 3-month storm under the recommended plan would be the treated
discharge from the Union Park Detentionffreatment Facility. Figures 10.6-4 to 10.6-6 present
similar information for the 1-year storm. These plots show the impact of the predicted
activations at outfalls BOS070, BOS072, and BOS073 during the 1-year storm. From Figure
16.6-5, however, it is apparent that even total elimination of these CSO discharges would not
result in attainment of the boating standard during the 1-year storm.

Figures 10.6-1 to 10.6-6 together indicate that improvement of the performance ofthe
)

recommended plan, even to the point of total elimination of CSO discharges, would not change
the level of use attainment in the Fort Point Channel during wet weather, due to the impact of
other sources of pollution. For these reasons, expansion of the scope of the preferred 10-foot
diameter, 1,500-foot long storage conduit alternative to provide a higher level of CSO control is
not recommended.

10.7 ENVIRONMENTAL EVALUATION

No major changes have been identified in the proposed project that would result in substantial
change in environmental impacts. Therefore the reader is referred to Chapter 13 of the Draft
EIR for a complete discussion of the baseline conditions and impacts associated with
construction of the Fort Point Channel storage conduit. It should be noted, however, that
additional engineering evaluation has clarified the number of parking spaces that would be
permanently lost as a result of locating the odor control facility on Gillette's Lot 7.

)
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Fort Point Channel Storage Conduit

)

Approximately ten parking spaces will be permanently lost. It is estimated that 26 spaces would
be lost during construction. The loss of these spaces would require either replacement parking
or compensation as mitigation to Gillette.

It should also be noted that initial contact has been made with the Massachusetts Turnpike
Authority to determine if construction related traffic could access the project site via the Haul
Road. Use of the Haul Road would reduce the potential impact upon traffic on A Street. The
feasibility of using the Haul Road will be determined during the design phase of the project.

)

)
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CHAPTER11
NORTH DORCHESTER BAY CONSOLIDATION CONDUIT

The North Dorchester Bay Consolidation Conduit will provide complete capture of combined
sewage and separate stonnwater flows tributary to outfalls BOS081 to BOS087 in South Boston.
These outfalls, which currently discharge to North Dorchester Bay along Carson and L Street
Beaches, will be pennanently closed upon completion of the project. The project will also
provide capture of up to approximately the 2-year storm for flows tributary to outfall BOS080,
which discharges to the Reserved Channel. The captured flows will be conveyed to the
Reserved Channel CSO Facility, and the consolidation conduit will be hydraulically connected
to the Reserved Channel Consolidation Conduit. Flows above the available storage volume in
the consolidation conduits will be discharged to Reserved Channel. The infonnation presented
in this chapter is arranged as follows:

11.1 Introduction and Project Background. Describes the general location
and features of the project
11.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfalls BOS081 to BOS087 and the selection of a preferred
alternative in the conceptual planning phase
11.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals, and summarizes key criteria
11.4 Engineering Alternatives and Evaluations. Presents alternatives,
including layouts, costs, and construction risk factors
11.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk, and environmental impacts, and documents the selection of a
preferred alternative
11.6 Environmental Evaluation. Presents an update on environmental
infonnation or analyses on the preferred alternative since the Draft CSO Facilities
Plan/Environmental Impact Report (DEIR)
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11.1 INTRODUCTION AND PROJECT BACKGROUND

The approximately 12,000-foot-long, 11-foot diameter North Dorchester Bay Consolidation
Conduit (Figure 11.1-1) will provide complete capture of overflows from the existing CSO
regulators associated with outfalls BOS081 to BOS087, as well as separate stormwater cun-ently
tributary to the existing outfalls either upstream or downstream of the regulators. Outfalls
BOS080 to BOS087 have an upstream combined sewer tributary area of approximately 440
acres, with approximately 200 acres of tributary separate storm drainage. The conduit will be
sized to capture the peak flow hydraulically feasible at outfalls BOS081 to BOS087 and convey
the flow to a CSO Facility located in the general vicinity of East 1st Street. Flow up to the
available storage capacity in the conduit will be pumped back to the interceptor system at the
end of the storm, and flows above the available storage capacity will be discharged to a new
outfall along Reserved Channel (refer to Chapter 13 for a description of the Reserved Channel
CSO Facility). This project will allow permanent closure of outfalls BOS081 to BOS087, by
providing a hydraulic capacity that, in conjunction with the downstream CSO Facility, will result
in no increase in the peak hydraulic gradients upstream of the regulators compared to conditions
with the outfalls open.

Since the prefened route of the North Dorchester Bay Consolidation Conduit runs directly past
outfall BOS080, which discharges to Reserved Channel, this project will also capture flows
tributary to outfall BOS080. Because the pumping capacity at the Reserved Channel CSO
Facility is based on the peak flow from the outfalls tributary to North Dorchester Bay, flows to
outfall BOS080 greater than approximately the 2-year storm peak flow will be diverted from the
tunnel directly to the existing outfall.
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The North Dorchester Bay Consolidation Conduit will be hydraulically connected to the
Reserved Channel Consolidation Conduit described in Chapter 12, and will also provide relief of
the Dorchester Interceptor, through regulator RE087-7, during major storm events.

Proposed routes for the North Dorchester Bay Consolidation Conduit run generally no11h, then
east parallel to the shore between outfalls BOS087 and BOS081, then north towards East 1st
Street and outfall BOS080 in South Boston (Figure 11.1-1). Table 11.1-1 presents a summary of
the proposed routes for the consolidation conduit, including existing land use, ownership, and
acquisition issues.

During the extensive planning phase of the MWRA 's overall CSO control program, which
culminated in December 1994 with the submittal of the final CSO Conceptual Plan and System
Master Plan (the Conceptual Plan) (MWRA, 1994), alternatives were originally developed to

control CSO discharged at outfalls BOS081 to BOS087 as a single project. As described below
however, outfall BOS080 is now considered to be part of the North Dorchester Bay
Consolidation Conduit, due to the prefened location for the Reserved Channel CSO Facility. In
addition, under the prefened alternative, the North Dorchester Bay Consolidation Conduit will
capture separate stormwater tributary to outfalls BOS081 to BOS087. The consolidation conduit
alternatives are developed in the sections that follow the review of the conceptual planning
evaluations.

11.2 CONCEPTUAL PLANNING EVALUATIONS

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the prefened alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.
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TABLE 11.1-1. SUMMARY OF PROPOSED ROUTES FOR NORTH DORCHESTER
BAY CONSOLIDATION CONDUIT
Route

Section A
Columbus Park
Day Blvd.

Beach

Section B
Marine Road
Day Blvd.

Beach

Section C
Marine Park
0 Street
P Street
Farragut Road

Description
(Land Use/
Location)
Columbus Park;
Park adjacent to
Carson Beach,
Day Blvd. and
Mothers Rest
Park; Carson
Beach from high
water line to
seawall; city of
Boston roadways.
Marine Road;
Park adjacent to
L St. Beach, Day
Blvd., median
strip between Day
Blvd. and
Columbia Road,
Columbia Road;
L Street Beach
from high water
line to seawall;
city of Boston
roadways.
Day Boulevard,
park adjacent to
Pleasure Bay
Beach, Marine
Park
city of Boston
roadways

Ownership

Acquisition Comments/Issues

City of Boston
and MDC

Where route is within existing rightof-way, no acquisition is required.
Where route, shaft, or odor control
facility is in MDC or city parkland,
Article 97 legislation required prior
to acquisition.

City of Boston
and MDC

Where route is within existing rightof-way, no acquisition is required.
Where route or shaft is in MDC or
city parkland, Article 97 legislation
required prior to acquisition.

City of Boston
and MDC

Where route is within existing rightof-way, no acquisition is required.
Where route or shaft is in MDC or
city parkland, Article 97 legislation
is required prior to acquisition.
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As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Outfalls BOS081 to BOS087 were evaluated as a group, since they all discharge to
North Dorchester Bay and are all associated with the south branch of the South Boston
Interceptor.

Using preliminary SWMM simulations and system knowledge, certain technologies and outfall
consolidation options could be eliminated from further considerations without developing cost
and performance data. For these outfalls, the following technologies were not considered
feasible based on the initial screening process:

Local sewer separation. Sewer separation upstream of outfalls BOS081 to
BOS087 only would not eliminate CSO discharge to North Dorchester Bay
during the 1-year storm, due to interceptor surcharging and backwater from
Columbus Park Headworks.
Individual treatment or storage facilities for each outfall. This approach would
have involved siting and constructing seven new facilities in a densely populated
area featuring heavily used parks and beaches. This approach did not appear to
be cost-effective or implementable.
Consolidation to primary treatment or screening and disinfection. All
consolidation alternatives had sufficient volume in the consolidation conduit to
capture the 1-year storm CSO volumes.

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
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spring 1994 workshop series. The alternatives for North Dorchester Bay that were presented in
the spring 1994 workshops included the following:

CSO elimination by system-wide sewer separation. Sewer separation of all
combined areas tributary to the regulators in the Columbus Park Headworks
system was predicted to eliminate all overflows in the 1-year storm.
CSO relocation to the Reserved Channel. This alternative involved a
consolidation conduit running from outfall BOS087 around the shore of Old
Harbor, to a screening and pump-out facility near the mouth of the Reserved
Channel. The volume of the conduit would provide full capture of the 1-year
storm. The CSO volume stored in the consolidation conduit would be returned
by pumping to the South Boston Interceptor following the storm. The conduit
and downstream CSO Facility would be sized to convey the maximum peak flow
hydraulically capable of reaching the conduit from outfalls BOS081 to BOS087.
Consolidated near surface storage conduit (1-year storm). This alternative
involved a consolidation conduit starting at outfall BOS081 and running along the
shore to the vicinity ofthe Calf Pasture CSO Facility. The conduit would provide
full capture of the 1-year storm. A pump out facility would be located in the
vicinity of the Calf Pasture Station. CSO volumes in excess of the 1-year storm
volume would be discharged untreated to NOith Dorchester Bay. Captured
volume would be returned to the collection system via the Columbus Park
Connection.
Interceptor relief with system optimization at outfalls BOS081, BOS082 and
storage at BOS087 (1-year storm). This alternative involved constructing a new
relief interceptor parallel to the south branch of the South Boston Interceptor. For
the 1-year storm, interceptor relief alone was predicted to leave 10,000 gallons of
overflow at outfalls BOS081 and BOS082, and 60,000 gallons at outfall BOS087.
The remaining overflows at BOS081 and BOS082 would be addressed through
further system optimization, while the overflow at BOS087 would be captured in
a small storage tank.
Interceptor relief with relief of the Boston Main Interceptor to Calf Pasture/Moon
Island (1-year storm). This alternative involved constructing a relief conduit for
the south branch of the South Boston Interceptor as described above, and
providing relief of the Boston Main Interceptor (BMI) to a rehabilitated storage
facility on Moon Island. The BMI relief would eliminate the activations in the
1-year storm at outfalls BOS081, BOS082, and BOS087 that would otherwise
remain with just the relief conduit for the SBI. During the 1-year storm,
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approximately 15 mg would be dive11ed to Moon Island through the abandoned
Calf Pasture Pump Station. The volume of flow stored at the Moon Island
facility would be returned to the Columbus Park Connection Interceptor by
pumping following the storm.
Consolidated near surface storage conduit (3-month storm). This alternative was
similar to the 1-year storage conduit alternative except that the conduit would
have had a smaller diameter.
Interceptor relief with relief of the Boston Main Interceptor to Calf Pasture/Moon
Island (3-month storn1). This alternative was similar to the 1-year storm Calf
Pasture/Moon Island alternative except that the storage facility at Moon Island
would be smaller.

Following the spring 1994 workshops, a number of the above alternatives were eliminated from
further consideration, while the remainder were carried forward for more detailed evaluation.
The alternatives carried forward included the following:

Complete sewer separation
CSO relocation
Consolidation/storage conduit (1-year storm)
Interceptor relief with optimization/storage (1-year storm)
Consolidation/storage conduit (3-month storm)

The two alternatives that involved relief of the BMI to Calf Pasture/Moon Island were
eliminated from further consideration due to the magnitude of the costs and unknown factors
associated with rehabilitating the Calf Pasture and Moon Island facilities compared with other
alternatives carried forward that achieved the same level of CSO control.

For the more detailed evaluations, outfalls were grouped by receiving water segment to facilitate
assessment of impacts on a receiving water basis. Outfalls BOS081 to BOS087 are the only
outfalls that discharge to North Dorchester Bay, so the alternatives for these outfalls constituted
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the limit of potential projects that would directly affect N011h Dorchester Bay. For the CSO
relocation alternative, the location of the pump out facility along the Reserved Channel provided
the opportunity to consider combining this project with an outfall consolidation project for the
Reserved Channel outfalls. The alternatives evaluated for the Reserved Channel outfalls and the
proposed Reserved Channel CSO Facility are presented in Chapters 12 and 13, respectively.

For each of the alternatives for North Dorchester Bay, planning-level costs, performance, water
quality impacts, and siting issues were developed. Selection of a preferred alternative was based
on a combination of cost/performance evaluations, a rating and ranking methodology, and a
dete1mination to allow attainment of critical uses in designated receiving waters.

For the Conceptual Plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed on an
individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources. For each case, curves were developed for fecal coliform bacteria, TSS, and BOD loads.
The cost/performance curves based on CSO loads, only, for the North Dorchester Bay
alternatives are presented in Figures 11.2-1 to 11.2-3. The total load curves for the North
Dorchester Bay alternatives are presented in Figures 11.2-4 to 11.2-6.

The cost associated with complete sewer separation in Figures 11.2-1 to 11.2-6 reflect the
fraction of a system-wide sewer separation program cost that would be required to separate the
areas immediately tributary to outfalls BOS081 to BOS087. The performance, however, is
based on full system-wide separation, including all areas tributary to Columbus Park Headworks.

11-9

FIGURE 11.2-1. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR NORTH DORCHESTER BAY PHASE 1
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FIGURE 11.2-2. NET PRESENT VALUE VS ANNUAL CSO TSS LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR NORTH DORCHESTER BAY PHASE 1 ALTERNATIVES.
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FIGURE 11.2-3. NET PRESENT VALUE VS ANNUAL CSO BOD LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR NORTH DORCHESTER BAY PHASE 1 ALTERNATIVES.
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From Figures 11.2-1 to 11.2-3, the most cost-effective alternative for controlling fecal coliform
bacteria, TSS, and BOD loads in CSOs to North Dorchester Bay was interceptor relief with local
optimization and storage.

Figure 11.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to North Dorchester Bay. For this receiving water segment, "all sources" included CSO and
storm water. A significant boundary source was not identified for North Dorchester Bay. The
impact of stormwater was evident in that the highest level of CSO control resulted in only 40
percent removal of the total fecal coliform bacteria load. Figures 11.2-5 and 11.2-6 present cost
versus percent removal of BOD and TSS loads to North Dorchester Bay from all sources. These
curves indicated that the highest levels of CSO control would achieve less than 15 percent
reduction in the total annual BOD and TSS loads to the receiving water segment, again due to
the influence of stormwater. The point representing complete sewer separation does not appear
in Figures 11.2-4 to 11.2-6, because the total pollutant loadings to the receiving water would
increase (percent removal would be negative) due to the increase in stormwater discharge
associated with the sewer separation work. For all three parameters, however, the optimum
alternative would be interceptor relief with local optimization and storage.

Based on the cost/performance curves, the initially preferred alternative for North Dorchester
Bay was interceptor relief with local optimization and storage to provide control of the 1-year
storm. As previously noted, however, one of the bases for selection of a preferred alternative
was protection of critical use areas. Since the interceptor relief alternative would have required
that CSOs along the South Boston beaches remain open to provide relief during sto1ms larger
than the 1-year storm, this alternative was not considered to provide a sufficient level of
protection of the critical uses associated with the beach. Of the two alternatives that would
permanently eliminate CSO discharges to North Dorchester Bay, CSO relocation was preferred
over sewer separation. Complete sewer separation would have required separation beyond the
area immediately tributary to outfalls BOS081 to BOS087, and would have significantly
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increased the fecal coliform load to No11h Dorchester Bay due to the increased stormwater
volume. The relative impacts of CSO versus storm water bacteria were debated in the workshop.
There was general agreement, however, that as long as fecal coliform bacteria remained as the
indicator species used to set criteria for swimming, the swimming standard would continue to be
violated during wet weather along the South Boston beaches following sewer separation. CSO
relocation, in comparison, would capture all of the flow currently discharged at the CSO
regulators and either store it or convey it to the less-sensitive Reserved Channel. For these
reasons, CSO relocation was selected as the preferred alternative for No11h Dorchester Bay,
despite this alternative being above the most cost-effective point on the cost/performance curve.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving-water-wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact, and siting rank orders for the alternatives for N011h Dorchester
Bay are presented in Table 11.2-1. For each category, "1" is the highest rank. Detailed backup
for the rankings is included in the appendices to the Conceptual Plan. As indicated in Table
11.2-1, interceptor relief with local optimization/storage had the highest overall rank, based on
the sum of the ranks from each of the three evaluation categories. CSO relocation to the
Reserved Channel, however, had the highest individual ranking for performance. While the
ranking methodology supported the originally preferred, most cost-effective alternative, the
higher level of control provided by CSO relocation was ultimately selected as preferred, for the
reasons outlined above.
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TABLE 11.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS
FOR NORTH DORCHESTER BAY

Performance/
Water

CSO Control Alternative

Cost

Quality

Siting

Sum of

Rank

Impact Rank

Rank

Rankings

Complete Sewer Separation

4.5

4

2

10.5

CSO Relocation to Reserved Channel

4.5

1

5

10.5

Control of 1-Year Storm

3

2.5

3.5

9

1

2.5

1

4.5

2

5

3.5

Consolidation/Storage Conduit
Control of 1-Year Storm
Interceptor Relief with Local Optimization/Storage
Control of 3-Month Storm
Consolidation/Storage Conduit

11.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

This section presents the specific project objectives and key design criteria. Based on the
Conceptual Plan recommended plan, the project objectives for the North Dorchester Bay
Consolidation Conduit were initially related to capturing CSO tributary to North Dorchester
Bay. When the concept of capturing storm water was raised during facilities planning, a key
issue was defining the incremental costs and impacts associated with this alternative.
Consequently, the project objectives, design criteria, and site alternatives were all initially
developed based on capturing primarily CSO only. Subsequent to these evaluations, an
assessment of the incremental impacts of capturing storm water not tributary to the CSO
regulators was performed.
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The information in this section and Sections 11.4.1 and 11.4.2 all pertains to the initial project
objective of capturing primarily CSO flows. The impacts of capturing stormwater are presented
in Section 11.4.3.

11.3.1 Project Objectives

The objectives of the Nmth Dorchester Bay Consolidation Conduit project are:

In conjunction with the Reserved Channel CSO Facility (Chapter 13), provide the
hydraulic capacity necessary to allow permanent closure of CSO regulators
associated with outfalls BOS081 to BOS087 through conveyance ofthe peak
tributary flows to the Reserved Channel, while not increasing upstream hydraulic
gradients
Minimize the activation frequency of outfall BOS080
In conjunction with the Reserved Channel Consolidation Conduit (Chapter 12),
provide storage capacity for smaller storms, minimizing the annual frequency of
discharges to the Reserved Channel.

In addition, an objective of the overall project implementation is to minimize constructionperiod and long-term impacts of the consolidation conduit on local residents and users of the
South Boston parks and beaches.

11.3.2 Design Criteria

The basis of design for the North Dorchester Bay Consolidation Conduit project includes flows
and loads, subsurface conditions, tunneling construction techniques, excavate handling, and air
handling considerations. Separate but related criteria apply to near surface features associated
with the consolidation conduit, such as shafts, and near-surface connecting conduits. A
discussion of general sizing critetia for unit processes and project components is presented in
Chapter 8 of the DEIR, and examples of unit process and sizing criteria data sheets are included
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in Appendix D of the DEIR. The following sections identify aspects of the design criteria that
specifically apply to the North Dorchester Bay Consolidation Conduit.

Flows and Loads. The peak flow in the North Dorchester Bay Consolidation Conduit was
assessed by determining the peak flow hydraulically feasible at each regulator tributary to the
consolidation conduit from outfalls BOS081 to BOS087. Since closing outfall BOS080 was not
necessary to meet water quality standards (WQS) in the Reserved Channel, it is expected that
under the ultimate peak flow conditions in the North Dorchester Bay Consolidation Conduit, all
flow from outfall BOS080 will be discharged at the outfall, and none will enter the consolidation
conduit. Curves of peak flow versus storm recurrence interval were plotted for each regulator to
establish the flow rate at which increasing the stonn recurrence interval did not substantially
change the peak flow. Predicted flows were generated by SWMM with a free discharge
simulated at the end of each outfall. The peak flows were generally attained for the 25-year
storm, although some regulators had essentially reached peak capacity at the 10-year storm.

To establish the maximum flow rate in the consolidation conduit while allowing for attenuation
of flow, the relationships among timing of peak flows, travel time in the conduit, and volume of
flow in the conduit were evaluated. Allowing for travel time in the conduit, the peak flows at
outfalls BOS087 to BOS083 would all occur within one model timestep (15 minutes), and the
peak flows at outfalls BOS082 and BOS081 would occur one timestep after the peaks at outfalls
BOS087 to BOS083. The flow into the conduit, however, would exceed the storage capacity of
the conduit before the peak flows occurred. Thus, since the peak flows would occur under fullpipe conditions, minimal attenuation of peak flow would be expected to occur. The peak flows
in the consolidation conduit over a range of storm recurrence intervals are presented in
Figure 11.3-1. These flows represent CSO discharged at the regulators, with the following
exceptions:
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At outfall BOS087, approximately 40 acres of separate drainage are tributary to
the outfall downstream of the regulators, but up to approximately 2,000 feet
upstream of the diversion structure to the N011h Dorchester Bay Consolidation
Conduit.
At outfall BOS086, approximately 19 acres of separate storm drainage are
tributary to the outfall downstream of the regulators, but the drainage connections
are up to approximately 1,600 feet upstream of the diversion structure to the
N011h Dorchester Bay Consolidation Conduit.
The costs and environmental impacts of rerouting this drainage to downstream of the diversion
structure for each outfall would be substantial, with little measurable benefit to the project
beyond a nominal reduction in pump size at the Reserved Channel CSO Facility. These drainage
areas were therefore incorporated into the sizing of the consolidation conduit.

As indicated in Figure 11.3-1, the maximum flow rate in the consolidation conduit would be
approximately 512 mgd. Peak flow rates to the consolidation conduit from outfalls BOS081 to
BOS087 over a range of design storms for the conditions described above, are presented in
Table 11.3-1. This table also presents the range of peak flows at the downstream end of the
conduit.

Based on the flows in Table 11.3-1, an 11-foot diameter tunnel at a slope of 0.001 ft/ft would be
required to convey the maximum peak flows to the proposed CSO Facility located near the
Reserved Channel. Under the proposed operating procedure for the Reserved Channel CSO
Facility, the effluent pumps would start on a 10-foot surcharge at the downstream end of the
tunnel. This operating strategy would ensure that nearly all of the available storage capacity in
the consolidation conduit was used before the effluent pumps started. Given this operating
strategy, the total surcharge at the upstream end of the consolidation conduit would be
approximately 10.5 feet. This elevation would be approximately 13 feet below grade at the
upstream end of the consolidation conduit, and 3.4 feet below the crest of the weir at CSO
regulator RE087-7.
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TABLE 11.3-1. SUMMARY OF PEAK FLOWS TO CONSOLIDATION
CONDUIT FOR A RANGE OF DESIGN STORMS
Peak Flow (mgd)

Outfall/Regulator
3Month

1Year

2Year

5Year

10Year

15Year

25Year

BOS081/RE081-2

0.91

2.03

5.29

7.43

8.52

8.60

8.74

BOS082/RE082-2

3.65

10.0

31.6

45.9

58.5

61.1

66.1

BOS083/RE083-1

0.821

3.61

7.89

10.8

11.8

11.8

11.9

BOS084/RE084-3,
RB084-6

1.68

7.99

31.1

44.1

56.6

58.9

63.2

BOS085/RE085-4

0.00

6.5

27.4

40.1

57.1

56.1

59.0

BOS086/RE086-1,
RB086-8

8.89

8.89

67.6

127

163

168

179

BOS087/RE087-1,
RB087-7

3.96

6.53

27.1

68.4

108

113

124

Downstream
consolidation conduit
reach

12.3(1)

38.7( 1)

177(!)

344

464

477

512

( 1)

For the 3-month through 2-year stonm, peak flows in the downstream reach of the conduit are the sum of
the peak flows at outfalls BOS087 to BOS083, which occur at a conm1on model timestep, and the flows at
outfalls BOS082 and BOS081 in the timestep following the peaks at outfalls BOS087 to BOS083. This
allows for time of travel in the conduit.

Final sizing of the consolidation conduit should be reevaluated during design, once sufficient
geotechnical information is available to more definitively locate the horizontal and vertical
alignment of the consolidation conduit.

Since the tunnel will be constructed using a tunnel boring machine, it is assumed that the
consolidation conduit will be a continuous 11-foot diameter for the entire length. The
advantages to maintaining a constant 11-foot diameter include:
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The 11-foot diameter allows personnel, machinery, and material to be moved
around more efficiently during construction; smaller-diameter upstream tunnel
reaches would be more restrictive for contractor operations
The single, larger diameter provides more storage capacity within the tunnel,
thereby reducing the frequency of discharges to the Reserved Channel
A single TBM is required, reducing mobilization costs associated with the
multiple TBMs that would be required for multiple conduit diameters
One disadvantage to keeping the tunnel the same diameter for the entire length is that, at the
upstream end, the capacity of the consolidation conduit would be much greater than the
predicted flows. Under this condition, the smaller flows may not achieve the cleansing
velocities necessary to keep the tunnel free of sediment. To address this issue, a formed invert
could be provided in the tunnel equivalent to a smaller diameter conduit. This formed invert
would concentrate the flow within a smaller cross-sectional area and therefore achieve a higher
flow velocity.

For this project, a cleansing velocity of 2.5 fps was established as a minimum criterion to move
grit within the tunnel downstream to the proposed CSO Facility wetwell, where it can be more
easily removed during regular maintenance intervals. For very small flows, it was determined to
be impossible to achieve cleansing velocities for the 11-foot diameter tunnel at a slope of 0.001
ft/ft. Therefore, the 3-month storm was chosen as the storm event for achieving the minimum

velocity of 2.5 fps. Table 11.3-2 summarizes the flow velocities that are predicted to be
achieved in the consolidation conduit for the 3-month storm. Flows are presented by reach
(outfall to outfall) of the consolidation conduit. As shown in Table 11.3-2, formed inverts
would be recommended in the five upstream reaches to ensure adequate cleansing velocities.

It should be noted that in the downstream reaches of the consolidation conduit, backwater from
the Reserved Channel CSO Facility will create a pending effect. The peak dewatering rate of
I 0 mgd would not generate cleansing velocities in the conduit during the dewatering operation.
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TABLE 11.3-2 SUMMARY OF FLOW VELOCITIES IN THE CONSOLIDATION
CONDUIT FOR THE 3-MONTH STORM
From Outfall

To Outfall

Flow (cfs)

Velocity (fps)

BOS087<1>
BOS086<2>
BOS085<2>
BOS084<2>
BOS083<2>

BOS086
BOS085
BOS084
BOS083
BOS082
BOS081
BOS080

6.1
19.9
19.9
22.5
23.8
29.4
30.8

0.7
2.0
2.0
2.2
2.3
2.6
2.7

BOS082
BOS081
( 1)

For the tunnel reach between outfalls BOS087 and BOS086, a fom1ed invert equivalent to a 36-inch
diameter conduit should be constructed. This would achieve a cleansing velocity of greater than 2.5 fps
during the 3-month storm.

(2)

For the tunnel reach between outfalls BOS086 and BOS083, a fom1ed invert equivalent to a 48-inch
diameter conduit should be constructed. This would achieve a cleansing velocity of greater than 2.5 fps
during the 3-month stom1.

Alternatives should be evaluated during design to control the deposition of solids in the

)

downstream reach of the conduit.

Table 11.3-3 presents the overflow volumes and pollutant loads predicted for outfalls BOS080
through BOS087 under future planned conditions for the 3-month storm and 1-year storm.

Table 11.3-4 presents the predicted annual activation frequencies , volumes , and pollutant loads
for outfalls BOS080 through BOS087 under future planned conditions . With the preferred
alternative for the North Dorchester Bay Consolidation Conduit, outfall BOS080 is not predicted
to activate during the 3-month and 1-year storms, nor during the typical year. Outfalls BOS081
to BOS087 will be bulkheaded.
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TABLE 11.3-3. PREDICTED EFFLUENT POLLUTANT LOADS FOR THE
3-MONTH AND I-YEAR STORMS UNDER FUTURE PLANNED CONDITIONS
Fecal Coliform
Bacteria
(Counts x 109 )

Total Suspended
Solids, TSS (lbs)

Biological
Oxygen Demand,
BOD (lbs)

3-mo.

3-mo.

3-mo.

Volume (mg)
3-mo.

1-yr.

1-yr.

1-yr.

1-_yr.

BOS080°l

0.29

0.84

580

1,710

333

980

185

546

BOS081<2l

0.02

0.14

40

280

22

162

12

90

BOS082

0.18

0.72

360

1,460

207

838

115

467

BOS083

0.05

0.26

90

540

54

307

30

171

BOS084

0.08

0.57

170

1,160

98

667

55

371

BOS085

0.00

0.19

0

390

0

223

0

124

BOS086

0.01

0.28

20

570

11

329

6

183

BOS087

0.00

0.06

0

120

0

69

0

38

(1)

(2)

Outfall BOS080 discharges to Reserved Channel
Outfalls BOS081 to BOS087 discharge to North Dorchester Bay

Tunnel Construction Techniques. Tunnel construction techniques may be broken down into
two categories:

Tunnel excavation methods
Tunnel lining methods
Based on the diameter and length of the North Dorchester Bay Consolidation Conduit, a tunnel
boring machine would be used to excavate the tunnel. Criteria that would govern selection of
the type of TBM to be used are primarily related to soil and groundwater conditions and are
discussed in Chapter 11 of the DEIR.
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TABLE 11.3-4. PREDICTED EFFLUENT POLLUTANT LOADS FOR THE
TYPICAL YEAR UNDER FUTURE PLANNED CONDITIONS

Annual
Activation
Frequency

Volume
(mg)

Fecal Coliform
Bacteria
(counts x 10 9)

Total Suspended
Solids, TSS (lbs)

Biological
Oxygen
Demand,
BOD (lbs)

BOS080< 0

24

4.82

9,820

5,628

3,136

BOS081 <2J

8

0.41

840

479

267

BOS082

15

2.98

6,070

3,479

1,939

BOS083

11

0.89

1,810

1,039

579

BOS084

9

1.99

4,050

2,324

1,295

BOS085

4

0.64

1,300

747

416

BOS086

7

0.79

1,610

922

514

BOS087

6

0.95

1,930

1,109

618

(1)

(2)

Outfall BOS080 discharges to Reserved Channel
Outfalls BOS081 to BOS087 discharge to North Dorchester Bay

Because the consolidation conduit will be constructed in "soft ground" (as opposed to bedrock),
a liner system will be required for structural support as well as to limit groundwater infiltration.
Criteria that would govern selection of a liner system include soil and groundwater conditions,
compatibility with the selected TBM, and surface impacts. These criteria were also discussed in
Chapter 11 of the DEIR. The application of these criteria to this project is discussed in more
detail under Section 11.4.

Subsurface Conditions. Subsurface conditions such as soil types, depth and type of rock,
groundwater, and underground manmade structures impose criteria on the horizontal and vertical
alignment of the consolidation conduit. A planning-level geotechnical exploration program was
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conducted along the general route of the North Dorchester Bay Consolidation Conduit to provide
preliminary information on the subsurface geology. Additional information related to
subsurface conditions was obtained from borings conducted in the past as part of other projects,
as well as from studies and maps available in the literature. The scope of the subsurface
exploration program and a summary of the results are presented by route section under Section
11.4.2. Additional details on the results of the subsurface exploration program and related
geotechnical issues are included in the draft Geotechnical Feasibility Report (MWRA, 1996d).
Criteria related to subsurface conditions involve minimizing risk of encountering an obstruction
or other unfavorable excavation conditions along the route of the consolidation conduit. General
Ciiteria include:

A voiding bedrock
Minimizing excavation in mixed-face conditions
Avoiding, to the extent possible, areas where underground obstructions such as
old seawalls are suspected to exist

Specific criteria related to minimum cover and minimum clearance from existing utilities are
presented in Appendix D of the DEIR. The remaining criteria are discussed in more detail in the
context of the specific route alternatives under Section 11.4.

Excavate Handling. The primary issues related to excavate handling involve the method for
transporting the tunnel spoils away from the project area and the special handling requirements
that may be imposed depending on the quality of the spoils. For this project, transp011ation
options are either to truck the material or to transport the material by barge. The general criteria
for evaluating these options include cost and environmental impacts, and the evaluation is
presented in Section 11.4. Variations in spoils quality, specifically with regard to the degree of
contamination with either hazardous or nonhazardous material, have a direct impact on cost and
material handling methods. Unit costs and special handling requirements for a range of levels of
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contamination are presented in Chapter 11 of the DEIR, while the potential for encountering
contaminated soil or groundwater along the proposed routes of the consolidation conduit is
discussed in Section 11.4 of this document.

Conduit Ventilation/Odor Control. As the consolidation conduit fills during a storm event,
the air in the conduit that is displaced by the incoming flow must be exhausted from the conduit.
Conversely, when the conduit is dewatered at the end of a stonn, air must be introduced into the
conduit to replace the volume of flow being removed. In addition to providing for air movement
into and out of the conduit, the ventilation system must also minimize the discharge of odors
from the conduit. The N011h Dorchester Bay Consolidation Conduit will be ventilated through
an activated-carbon odor control system at the upstream end of the conduit. Odor control
criteria are referred to in Chapter 8 of the DEIR. While no venting is expected to occur at the
drop shafts, the need to provide intake vents with backflow dampers at one or more dropshafts
should be evaluated in design.

Near-Surface Features. For the Nor1h Dorchester Bay Consolidation Conduit, near-surface
features include:

Connecting conduits between CSO regulators and the dropshafts
Tunnel shafts (mining shafts, access shafts, dropshafts).

Criteria for these features are referenced in Chapter 8 of the DEIR.

11.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

As described in Chapter 11 of the DEIR, evaluations of technologies associated with tunnel
construction were conducted first, followed by evaluation of route alternatives using the
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prefeiTed tunnel construction technologies. These evaluations are presented in the sections that
follow.

11.4.1 Technology Evaluations

The following section describes the process of selecting appropriate tunneling technologies for
the North Dorchester Bay Consolidation Conduit project.

Tunnel Boring Machine. The route options for the North Dorchester Bay Consolidation
Conduit traverse along the old shoreline and encounter both soft clay layers and relatively clean
sand and gravel deposits within the conduit alignment. Both of these strata have the potential to
become unstable during excavation at the face due to the properties of the soil material. In
addition, when excavating through a sand and gravel strata below the water table, water flowing
into the face of the excavation can also cause instability. Avoiding groundwater-related
instability would require pumping down the water table during construction, or using specialized
methods which allow excavation of the conduit without permitting water to flow into the
excavation face.

Two types of mechanized tunnel bming machines have the capability to excavate these conduit
alignments under the soil and water conditions expected; the slurry machine and the earthpressure-balance machine. The slurry machine is a soft-ground, full-face tunnel boring machine
that mixes the excavated material at the face with a bentonite slurry, which is also used to
stabilize the face. The earth-pressure-balance machine is also a full-face tunneling machine that
stabilizes the tunnel face by application of a pressure that counterbalances the soil and water
pressure. Either of these machine technologies could be used to excavate the conduit
alignments.
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Boulders, should they be encountered, can generally be handled through the face of the machine
up to a size of one-third of the diameter of the cutting head of the machine, or to about one cubic
yard in size. Factors such as type ofTBM, size of doors, and size of screw, however, would
affect the actual maximum boulder size that could be handled through the face of the TBM.
Larger boulders are usually drilled and split into smaller sizes and then brought through the face
of the excavating machine. Where ponions of the conduit will be constructed through sands and
gravels with high groundwater, removal of boulders through the face of the boring machine
would require grouting of the soil ahead of the face before the doors of the TBM can be opened
and the boulder removed. The tunneling operation would have to stop while the strata ahead of
the machine were grouted, increasing the cost because of delay.

Tunnel Lining System. As described in Chapter 11 of the DEIR, conduit lining systems
considered for the North Dorchester Bay Consolidation Conduit included a precast, bolted,
segmental lining system placed under the shield of the tunnel boring machine, and a precast,
reinforced-concrete pipe system, which is jacked in behind the tunnel boring machine. The
precast segmental lining system can be installed along a curved alignment of a tunnel system. A
pipe-jacked lining system is generally constructed only in straight-line segments between jacking
and receiving shafts, which are located along the conduit alignment. The distance between
jacking and receiving shafts for a pipe jacking system is controlled by the strength of the pipe
section and the amount of jacking force required to push the pipe sections through the soil to the
next shaft. Both the precast segmental lining and pipe jacking systems are discussed in the
following sections.

Precast Segmental Lining. A precast segmental lining refers to a system of bolted and
gasketed precast concrete segments erected behind the tunnel boring machine, serving as the
primary and finished lining. Using a precast segmental lining system, tunneling lengths between
shafts are generally limited only by material handling considerations, as opposed to the physical
properties of the soil and the liner. Tunneling can be done in straight or curved segments with
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the radius of horizontal curvature generally held to a 400-foot minimum. These considerations
allow greater flexibility in the location of dropshafts and allow spoils handling to be limited to a
single downstream mining shaft. The downstream mining shaft and upstream receiving shafts
must be large enough to install and remove tunneling equipment. Inte1111ediate shafts can be
sized for hydraulic needs or other construction access requirements.

For smaller-diameter tunnels, tunneling operations can be limited by the contractors ability to
install ventilation duct in the crown, rail in the invert, and utilities along the sides and still have
room to bring materials to the tunnel face and excavate out of the tunnel. It is therefore
recommended that a minimum uniform finished diameter of eight to ten feet be used in laying
out a precast segmental lining option, which is consistent with the sizing of the North Dorchester
Bay Consolidation Conduit.

The precast segmental lining system generally performs better than pipe-jacking methods in
overconsolidated and expanding clays, which have high frictional loads that can limit pipejacking lengths. Timely filling of the tail void left behind the tunneling machine will be
necessary to control ground settlements. In addition to specifying construction methods to
minimize settlement, the contract documents should include provisions for preconstruction
surveys and settlement monitoring during construction. Preconstruction surveys would
document existing conditions at sensitive locations. Settlement monitoring points would be
established at c1itical locations and routinely monitored throughout project construction.

Jacked Pipe. As previously noted, the alignment for a conduit lined with jacked pipe
would be laid out in straight line segments between cords because jacking on a radius is not
considered feasible. While the pipe-jacked lining system allows the opportunity to vary the
conduit size to fit the CSO flows coming into the system, there is a practical limit to the number
of size changes that can be made in a system due to the mobilization cost of additional tunneling
machines to bore each different size of conduit. The most significant differentiator between the
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jacked-pipe lined system and the precast segmentally lined tunnel is the number of shafts that
must be available for jacking and receiving of equipment and pipe sections. A jacked-pipe
alignment for the No11h Dorchester Bay Consolidation Conduit would have shafts located at a
maximum of 600 feet apal1. For large-diameter pipe sections (8 to 10 feet), this shaft spacing
would be considered prudent for planning purposes, especially if adding additional shafts during
design or construction would have environmental and pe1mitting implications. In addition,
spoils removal and other tunneling-related materials handling would have to occur at the
multiple jacking shafts along the tunnel alignment. The cost of constructing the shafts,
especially the jacking thrust shafts, are typically more expensive than the dropshafts constructed
for a segmentally lined tunnel. Another potential disadvantage of the pipe-jacking system is that
the advancement of the pipe is in part a function of the frictional forces exerted on the pipe by
the suiTounding soil. If the jacking force required to push the pipe lining was greater than the
capacity of the pipe-jacking system, an additional shaft would have to be excavated to rescue the
tunneling machine and restal1 the jacked lining system. The surface impacts of an unplanned
shaft could be significant, depending on the location of the shaft.

Comparison of Tunnel Lining Systems. To provide a basis for selecting the prefeiTed
tunnel lining system for the North Dorchester Bay Consolidation Conduit, a sample route was
laid out using both tunnel lining techniques, and the costs, risks, and environmental impacts
were assessed. The route was based on a preliminary estimate of likely horizontal and vel1ical
alignments. Layouts of the routes are presented in Figure 11.4-1. The features and preliminary
cost estimates developed for the routes associated with both tunnel lining techniques are
presented in Table 11.4-1.

As indicated in Table 11.4-1, the total length of the jacked-pipe route is slightly longer than the
segmental-liner route, due to the need to locate the multiple jacking pits at appropriate sites. The
total excavate quantity of the jacked pipe route is less, reflecting the smaller-diameter pipe sizes
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TABLE 11.4-1. COMPARISON OF COST AND FEATURES OF EXAMPLE TUNNEL
ROUTE USING PRECAST SEGMENTED LINER AND JACKED PIPE LINER

IFeature

IPrecast Segmented Liner

IJacked PiEe

Total Length (ft)

10,740

10,835

Excavate Quantity (cy)

35,470

31,250

Number of Drop Shafts

7

7

Number of
Construction!Equi pment
Shafts

2

22

Total Number of Shafts

8

Capital Cost

$63,910,000

Annual O&M Cost

$

Net Present Value

$54,930,000

( 1 drop shaft is also
an equipment shaft)

30,000

22

I

(7 dropshafts are also
construction shafts)

$73,000,000
$

30,000

$65,130,000

(-)
in the upstream reaches. The jacked-pipe route requires almost three times as many shafts as the
segmental liner route, and the total cost is approximately $10 million more.

In terms of construction risk, the jacked pipe route has a greater risk of unplanned shafts, if the
jacking forces are greater than anticipated. The smaller-diameter upstream routes would also be
more likely to encounter an obstruction which could not be removed from the excavation face,
and would require excavation from the surface to remove. With the larger-diameter TBM that
would be used for the segmental-liner route, larger boulders could be handled by, or through the
face of, the TBM. The risk of ground settlement would be about the same for either tunnellining technique.

Environmental impacts of the jacked-pipe route would clearly be greater than for the segmentalliner route. In addition to the greater number of shafts, the increased activity at each jacking

:)
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shaft would contribute to traffic, noise, dust, and other construction-related impacts. With the
segmental liner, all of the impacts associated with spoils removal would occur at the single
downstream mining shaft, where construction of the CSO Facility would also be ongoing.
While traffic, noise, and dust impacts would also occur at the mining shaft, the effects would be
localized, and would allow for concentrated mitigation measures to minimize neighborhood
effects.
Based on these considerations, a precast segmental liner system was selected as the prefeiTed
tunnel lining technique for the North Dorchester Bay Consolidation Conduit. All subsequent
route layouts were based on using a segmental liner system.

Tunnel Shafts. Three types of shafts will be used for this project:

Mining shaft
Equipment access shaft
Drops haft

The mining shaft will be located at the downstream end of the consolidation conduit, near the
Reserved Channel CSO Facility. This shaft will be approximately 25 feet in diameter, allowing
sufficient space to lower the TBM down into the shaft, and for excavate removal, dewatering,
ventilation, and electrical equipment associated with the tunneling operation. Tunnels are
typically bored in the upstream direction, so that groundwater infiltration does not accumulate at
the excavation face. At the upstream end of the consolidation conduit, an equipment access shaft
is required to remove the TBM from the tunnel. This shaft will be approximately 20 feet in
diameter and, for this project, will also serve as a dropshaft for the flows from outfall BOS087.

Dropshafts are required at locations where flow from surface conduits is to be conveyed to the
consolidation conduit. These shafts are sized based on the peak flows tributary to the shafts,
while additional space may be provided to vent air from the tunnel. For planning purposes, the
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dropshafts have been assumed to be 8-feet in diameter. The air passageway may be equipped
with access ladders for personnel entry into the conduit for inspection and maintenance. Access
to the consolidation conduit is generally provided every 3,000 feet. The existing spacing
between outfalls along the consolidation conduit would allow this criteria to be met. The
dropshafts can be located either directly over or offset from the consolidation conduit, depending
on surface siting considerations. A typical dropshaft is shown in Figure 11.4-2.

Excavate Disposal. Removal and disposal of excavate from the construction shaft for the North

Dorchester Bay Consolidation Conduit could be by truck or by barges moored along Reserved
Channel in the vicinity of the South Boston Lobster Tenninal. Removal by truck would involve
transfen·ing the excavate from a spoils pile adjacent to the construction shaft into trucks (likely
22-cubic-yard capacity), which would travel out of South Boston via East 1st Street, Summer
Street, and the Haul Road. Removal of excavate by barge would involve a number of features
and handling steps, including:

Transporting the spoils from the constmction shaft to the barge loading area and
loading the spoils onto the barge
Transporting the barge to the off-loading location
Off-loading the barge to trucks
Transporting the spoils to the approved land disposal location
Two barge mooring locations would have to be identified: one along Reserved Channel in the
vicinity of the South Boston Lobster Terminal and one where the barge would be off-loaded.

The recently renovated pier at the South Boston Lobster Terminal would be suitable for loading
the barges, while the abandoned piers immediately west of the new pier would require
improvements to serve as barge mooring locations. Using the South Boston Lobster Terminal
would avoid the additional cost to rehabilitate an abandoned pier but would likely have a

I_)
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substantial impact on the operations at the lobster tenninal. Environmental impacts at the barge
off-loading location would have to be assessed.

To transport the spoils from the area of the construction shaft to the barge, a conveyor system
would be used, similar to the conveyor used on Deer Island for the outfall tunnel excavation.
Barging may also require more stockpiling of excavate at the construction shaft to optimize the
use of barge capacity, depending on the actual tunnel production rate achieved.

The incremental cost to transport the excavate by barge is estimated at $2 to 3 million, which
represents an increase in excavate handling costs of approximately 50 percent. This estimate is
based on mobilization/demobilization, the cost to purchase a conveyor system, and an additional
handling cost of $8 per ton for the conveyor and barging operations. If portions of the excavate
are detennined to be contaminated, which is likely, then the incremental cost to barge would
increase. If trucked, approximately 18 truck trips per day would be required for transport of the

()

excavate, based on a tunnel production rate of 60 feet per day. An additional six truck trips per
day would be required to supply the segmented liner sections. This additional truck traffic is not
predicted to affect the level of service of intersections along the proposed haul route. Based on
these considerations, transport of excavate by truck is proposed for this project, and the cost
estimates presented later in this section reflect this approach.

Tunnel Ventilation and Odor Control. The North Dorchester Bay Consolidation Conduit will
be ventilated at the upstream end through an activated-carbon odor control system. The odor
control system would include two approximately 12-foot diameter dual-bed carbon adsorbtion
towers, centrifugal fans, ductwork, and inlet and outlet isolation dampers. This equipment
would be housed within an approximately 36-foot square aluminum panel visual screen. The
visual screen would be attached to a single-story, 20-foot by 36-foot structure housing
mechanical and electrical equipment. The ventilation and odor control facilities would be

)
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located adjacent to the upstream consolidation conduit equipment access shaft at outfall

()

BOS087. A typical plan and section of the odor control facility is shown in Figure 11.4-3.

11.4.2 Route Sections and Route Alternatives

As described in Chapter 11 of the DEIR, consolidation conduit route alternatives were identified
and evaluated by dividing the overall project route into a number of route sections and
evaluating route options within those sections. In this manner, preferred route options for each
section could be combined to make an overall route alternative. The North Dorchester Bay
Consolidation Conduit was divided into three route sections, as indicated in Figure 11.4-4.
Following completion of the Interim Assessment of Facility Siting report (IAFS) (MWRA,
1995), a total of three route options were short-listed for detailed evaluation within Section A,
three route options were identified for Section B, and two route options for Section C.
Subsequent to the lAPS, certain route options were added and others were deleted as the route
evaluation process moved forward. Following are descriptions of the route sections and route
options evaluated for this project. Changes to the short-listed route options that occurred as a
result of evaluation for the IAFS and the Draft EIR are discussed by route section.

Section A. Section A extends from the upstream outfall at BOS087 notthward around Carson
Beach toG Street. In the IAFS, the short-listed route options within Section A included
Columbia Road, Columbus Park/Day Boulevard, and the Beach. As the route options were
developed, the Columbia Road route option was eliminated, and separate route options were
defined for Columbus Park and Day Boulevard, as described below.

Subsurface conditions along the route options studied for Section A were obtained from existing
available boring information and from seven new borings drilled under a subsurface exploration
program. Four deep borings were drilled along the Columbia Road route alignment, and a
seismic refraction survey was conducted along part of Columbia Road. Two deep soil borings
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were drilled in Columbus Park and one deep boring was drilled along Day Boulevard. No
additional exploration was performed for the Beach route. Bedrock was found at high elevations
within the conduit profile along the Columbia Road alignment, near the Columbus Park
Headworks. Along Day Boulevard and through Columbus Park the soil stratigraphy is generally
composed of fill over organic silt and peat, which is underlain by a very thick layer of marine
clay, which in tum is underlain by a thin layer oftill over the argillite bedrock. Generally,
keeping the conduit alignment within the marine clay layer should provide the most competent
strata for construction of the conduit in Section A.

It is assumed that approximately 60 percent of the soil excavated within Section A will require
management in accordance with the Massachusetts Contingency Plan (MCP), due to the level of
polycyclic aromatic hydrocarbons (PAHs) exceeding reportable concentrations in five of the
seven borings within this section. The estimated percent of contaminated soil was based on the
location of the borings with respect to the route options.

(~)

Costs associated with the Columbus Park, Day Boulevard, and Beach route options are presented
in Table 11.4-2, and risk factors are presented in Table 11.4-3. The individual route options,
including Columbia Road, are discussed in the following paragraphs and presented in
Figure 11.4-4. Cost and construction risk factors were not developed for the Columbia Road
option because it was dropped from consideration. The costs in Table 11.4-2 include the cost of
the odor control facility.

Columbia Road. This route option struts near Koscuisko Circle, and runs essentially

under Columbia Road, along the west side of Columbus Park, to G Street. A 60-inch connecting
conduit would collect overflow from regulator RE087-7 and run approximately 670 feet to the
drops haft located just north of Koscuisko Circle. Approximately 300 feet of 78-inch connecting
conduit would convey flows in the 78-inch regulator RE087 -1 overflow conduit to the drops haft.
The vertical alignment of this route was driven by the elevation of the New Boston Main
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Interceptor (NBMI), which crosses Columbia Road approximately 1,300 feet upstream of the
Columbus Park Headworks. The consolidation conduit must pass under the NBMI, since there
would be insufficient cover for the conduit to pass over the NBMI. Given this constraint on the
vertical alignment, the subsurface exploration program identified that bedrock would be located
within the tunnel profile. Because it was not possible to raise the vertical alignment due to the
NBMI, this route was dropped from further consideration.

Columbus Park. The Columbus Park route option starts near Koscuisko Circle, in the
same location as the Columbia Road route option, and runs across Columbus Park to Day

TABLE 11.4-2. COSTS OF ROUTE OPTIONS WITHIN SECTION A FOR THE
NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Route Option

Capital Cost,
not including
Site
Acquisition< 1>

Estimated
Site
Acquisition
Cost<2>

Capital Cost,
including
Site
Acquisition

Annual
O&M
Cost<3>

Net Present
Value

Columbus
Park

$26,410,000

$30,000

$26,440,000

$40,000

$23,270,000

Day Boulevard

$23,320,000

$30,000

$23,350,000

$40,000

$20,640,000

Beach

$21,810,000

$30,000

$21,840,000

$40,000

$19,350,000

( 1)
(2)
(3)

Capital cost includes consolidation conduit, shafts, surface piping, and upstream odor control facility which
would all be within Section A.
Based on estimate of 1994 assessed value.
Annual O&M cost includes odor control facility, and prorated cost for maintaining reach of consolidation
conduit within Section A.

Boulevard, then along Day Boulevard toG Street. The upstream connecting conduits from the
BOS087 regulators would be the same as described for Columbia Road. While this route option
would miss the NBMI, it would cross the Columbus Park Connection from the (old) Boston
Main Interceptor (BMI), forcing the vertical alignment below the existing conduit due to
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TABLE 11.4-3. CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN SECTION A FOR
THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Route Option
Tunnel
Columbus Park

Geotechnical: Route passes through
fill over organic silt underlain by
thick clay layer.
Groundwater: Less groundwater
inflows expected in clay.
Obstructions: Conduit must pass
under existing 116 by 87-inch
Columbus Park Connection.

Surface Piping
Obstructions: Approximately I,000 feet of
connecting conduit to be installed by
microtunneling to minimize traffic impacts.
Greater likelihood of encountering unplanned
obstruction than for other route options with
much shorter connecting conduits.

Shafts
Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring
MCP handling likely to be
encountered.
Day Blvd.

Geotechnical: Similar conditions as
for Columbus Park.
Groundwater: Similar conditions
as for Columbus Park.
Obstnictions: Route avoids conflict
with NBMI.

Obstructions: Shorter connecting conduits
than Columbus Park route, could be installed by
open cut. Less likelihood of encountering
unplanned obstruction. Connecting conduits
must avoid 20-inch gas main along east curb of
Day Boulevard.
Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring
MCP handling likely to be
encountered.
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Obstructions: Dropshafts for BOS086 and
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curb of Day Boulevard.
Contamination: Soil requiring MCP handling
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TABLE 11.4-3 (Continued). CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS
WITHIN SECTION A FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Route Option
Beach Route

Tunnel

Surface Piping

Geotechnical: Ground surface
elevation drops off toward the water,
thus conduit profile is deeper to stay
in clay layer.

Obstructions: Connecting conduits from
outfalls BOS086 and BOS085 must be
microtunneled from dropshaft along Day
Boulevard to consolidation conduit along
beach. Greater risk of encountering unplanned
obstruction than for Day Boulevard route.

Groundwater: Similar conditions as
for Columbus park.
Obstructions: Route avoids conflict
with NBMI.

Contamination: Soil requiring MCP handling
likely to be encountered.

Contamination: Soil requiring
MCP handling likely to be
encountered
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insufficient cover above. While the subsurface exploration program suggests that this route
option would not encounter bedrock within Section A, the additional depth caused by having to
pass under the Columbus Park connection causes the route options in Section B to approach
within less than 5 feet of bedrock. In addition, this route option would cause the downstream
CSO Facility to be approximately 14 feet deeper due to the additional depth of the route through
Section A.

Day Boulevard. This route option runs from outfall BOS087, near the Bayside

Exposition Center, along Day Boulevard toG Street. This route avoids crossing under the
Columbus Park connection and the NBMI, and thus its profile is constrained only by the
competence of the soil strata for construction. A 20-inch gas main runs up the east curb line of
Day Boulevard; therefore, the new conduit route should take an alignment west of the gas line.
As this route would capture the flow from the BOS087 outfall at a point downstream of where
the individual overflow conduits from regulators RE087 -1 and RE087 -7 combine into a single

()

conduit, the connection between the outfall and the upstream consolidation conduit dropshaft
would be less than 100 feet long. It is expected that the dropshafts for outfalls BOS086 and
BOS085 would be located just off of Day Boulevard, to minimize traffic impacts during
construction.

Beach. The Beach route option runs from the same starting point as the Day Boulevard

route option but stays to the east of the beach seawall around Carson Beach. As with the Day
Boulevard route option, the beach route option avoids the NBMI and Columbus Park
connection. However, the ground surface elevation drops as the alignment shifts toward the
ocean, and thus the conduit profile is deeper along this route. This would cause the conduit
profiles in Sections B and C to be deeper, affecting the elevation of the Reserved Channel CSO
Facility. The major concern with this route is the potential for flooding of the shaft locations
during construction and the difficulty of making the connection from CSO drops haft to
consolidation conduit when the conduit is under the ocean.
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Section B. Section B starts at the end of Section A at G Street and continues parallel to Carson

(j

Beach and L Street Beach to approximately the intersection of 0 Street and Day Boulevard. In
the lAPS, the sho11-listed route options within Section B included Marine Road, Day Boulevard,
and the beach. As the route options were developed based on evaluations conducted as part of
preparation of the draft EIR, no changes to the shortlisted routes were identified.

Subsurface conditions along the route options in Section B were obtained from existing available
boring information and from four new borings drilled during the subsurface exploration
program. One deep boring was drilled along the Marine Road route option, and three deep soil
borings were drilled along Day Boulevard. In addition, a geophysical seismic survey was
conducted along Day Boulevard. No additional exploration was performed for the Beach route.
Bedrock was found at high elevations (but not within the conduit profile) along the Marine Road
alignment, in the vicinity of the Columbus Park Headworks. Along Day Boulevard and the
Beach route, the soil stratigraphy is generally composed of fill over a sand to sand and gravel
layer, which is underlain by a variable thickness layer of soft to stiff marine clay, which in turn
is underlain by a thin layer of till over the argillite bedrock. The bedrock surface is generally
irregular and high near the Columbus Park Headworks and in general rises from the ocean
toward Telegraph Hill as the surface topography rises. Generally, keeping the conduit alignment
as much as possible within the marine clay layer which is thickest close to the water would
provide the most competent strata for construction of the conduit. It is anticipated that the entire
alignment would not be in the marine clay layer, and the alignment is expected to pass into the
clean sand and gravel layer, with high water inflows possible. Precautions will be required
during construction to avoid ground loss and resulting surface settlements.

With regard to the potential for contamination, available information suggests that most of the
soil within this section would not require regulatory management.
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Costs associated with each route option for Section B are presented in Table 11.4-4, and
construction risk factors are summarized in Table 11.4-5. The individual route options are
discussed in the following paragraphs and are shown in Figure 11.4-3.

Marine Road. The Marine Road route option runs along Columbia Road between G

Street and I Street, onto Marine Road between I Street and N Street, then along Day Boulevard
between N Street and 0 Street. Dropshafts for outfalls BOS084, BOS083, and BOS082 would
be located along the route at the intersections ofH Street, K Street, and N Street, respectively. It
is expected that the drops hafts would be located out of the actual intersections, to minimize
impacts on traffic. An 18-inch connecting conduit would route the overflow from regulator
RE084-6 approximately 400 feet along Marine Road to the drops haft at H Street.

TABLE 11.4-4. COSTS OF ROUTE OPTIONS WITHIN SECTION B FOR THE NORTH
DORCHESTER BAY CONSOLIDATION CONDUIT

IRoute OJ2tion

ICaQital Cost<'>

Marine Road

$21,160,000

$10,000

$18,220,000

Day Boulevard

$21,280,000

$10,000

$18,320,000

Beach

$22,210,000

$10,000

$19,110,000

(1)

(2)

IAnnual O&M Cost INet Present Value I

Capital cost includes consolidation conduit, shafts, and surface piping within Section B. No land acquisition
costs are associated with Section B.
Annual O&M cost is prorated cost for maintaining reach of consolidation conduit within Section B.

Day Boulevard. The Day Boulevard route option is essentially a corridor route for the

conduit alignment between the westerly, landside curb of Day Boulevard through the median
grass area to Columbia Road. Dropshafts for outfalls BOS084, BOS083, and BOS082 would be
located along the route at or opposite the intersections of H Street, K Street, and N Street,
respectively. As with the Marine Road route option, it is expected that the dropshafts would be
located out of the actual intersections to minimize impacts on traffic. An 18-inch connecting
conduit would route the overflow from regulator RE084-6 approximately 400 feet along Marine
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TABLE 11.4-5. RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN
SECTION B FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Route Option
Tunnel
Marine Road

Geotechnical: More sand and gravel
encountered, and bedrock generally
higher than for routes closer to
water.

Surface Piping

Shafts

Obstructions: Relatively short connecting
conduits required for outfalls BOS084 to
BOS082. Less likelihood of encountering
unplanned obstruction than for Beach route
option.

Obstructions: Moderate potential for
encountering utilities.

Obstructions: Relatively short connecting
conduits required for outfalls BOS084 to
BOS082. Less likelihood of encountering
unplanned obstruction than for Beach route
option. Connecting conduits must avoid 20inch gas main along south curb of Day
Boulevard.

Obstructions: Dropshafts for BOS084 to
BOS082 must avoid 20-inch gas main along
south curb of Day Boulevard.

Groundwater: Higher groundwater
inflows expected than for routes
closer to water.
Obstructions: Route passes through
1778 shoreline near K Street.
Day Blvd.

Geotechnical: More likely to
encounter thicker clay layer, and
bedrock lower than Marine Road
route.
Groundwater: Groundwater
inflow~ likely to be lower than for
Marine Road route.
Obstructions: Route passes through
1778 shoreline east of K Street.
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TABLE 11.4-5 (Continued). RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN
SECTION B FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Route Option
Tunnel
Beach Route

Geotechnical: More likely to
encounter thicker clay layer, and
bedrock lower than Marine Road
route.
Groundwater: Groundwater
inflows likely to be lower than for
Marine Road route.

Surface Piping
Obstructions: Connecting conduits from
outfalls BOS084 to BOS082 must be
microtunneled from dropshafl along Day
Boulevard to consolidation conduit along
beach. Greater risk of encountering unplanned
obstruction than for other routes.

Obstructions: Route runs along
1778 shoreline for approximately
I ,500 feet between L Street and 0
Street.

11-51

~----·----·-------·--c---------------------

--~--·--------

Shafts
Obstructions: Similar conditions as for Day
Boulevard; shafts to be located on land side of
seawall to minimize risk of flooding during
construction.

North Dorchester Bay Consolidation Conduit

Road to the dropshaft at H Street. Major utilities identified as a concern are the continuation of
the 20-inch gas main that runs up the ocean side curb of Day Boulevard and a 16-inch water
main in Columbia Road under the n01th curb line. It is anticipated that during final design, after
a more detailed subsurface investigation for bedrock elevations and a utility verification survey,
the final alignment can be selected with no significant impact on the estimated cost of the
project.

Beach. The Beach route option would run under the Carson and L Street beaches. As

with Section A, the major concern with this route is the potential for flooding of the shaft
locations during construction and the difficulty of making connections from CSO drops haft to
consolidation conduit along the tidal beach area.

Section C. Section C starts at the end of Section B at 0 Street, and extends north to the

proposed CSO Facility along the Reserved Channel. In the IAFS, the short-listed route options
within Section C included Farragut Road and Marine Park. As potential CSO Facility siting
options were developed, 0 Street and P Street were added to the shortlist. These route options
were added to provide the most direct routes to the various sites considered for the CSO Facility.
Thus, the 0 Street route option is the shortest route alignment if the CSO Facility is located on
Site J, at the intersection of 0 and 1st Street. The P Street route option is the most direct route
to a CSO Facility located at Site H, at the corner of 2nd and P Streets. The Farragut Road and
Marine Park route options are the most direct routes to Site D2, in Marine Park, and Site F, on
the Conley Terminal. Selection of the preferred route option in Section C, therefore, could be
influenced by selection of the preferred site for the Reserved Channel CSO Facility. Selection
of the facility site could also be influenced by the potential route options because certain sites
would require a longer, and thus more expensive, consolidation conduit. As described in
Chapter 13, based on a number of considerations, Site J, at the intersection of East 1st Street and
0 Street, was selected as the preferred site for the CSO Facility. The P Street and Farragut Road

route options would not be appropriate to convey flow to Site J because turning shafts would be
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required to make the 90-degree turn from East 1st Street onto either P Street or Farragut Road.
In the evaluation of route options for Section C, presented below, the 0 Street and Marine Park
route options are can·ied to Site J, the P Street route option goes to Site H, and the Farragut Road
route option goes to either Site For Site D2. In the comparison of route options presented in
Section 11.5, only the 0 Street and Marine Park route options are compared.

An additional feature of the consolidation conduit in Section C is that the 20-inch dewatering
force main from the Reserved Channel CSO Facility will run encased in concrete inside the
conduit from the facility to a connection with the south branch of the South Boston Interceptor
near the intersection of N Street and Columbia Road. The cost of the dewatering force main is
included as part of the Reserved Channel CSO Facility costs presented in Chapter 13.

Subsurface conditions through Section C vary depending on the distance from the ocean.
Subsurface information was obtained from available data, supplemented by additional borings

(~_)

performed under the subsurface exploration program. Three deep borings were drilled for the
0 Street alignment and a geophysical seismic refraction survey was performed. No exploration

was performed along the P Street alignment, but it is assumed for purposes of facilities planning
that subsurface conditions are similar to those found along 0 Street. Three additional deep
borings and a seismic refraction survey were performed along Farragut Road. In addition, one
deep boring was drilled within Marine Park.

The stratigraphy under 0 Street is generally composed of some fill underlain by a deep layer of
sand to sand and gravel containing occasional cobbles. The marine clay layer was found only in
borings across East 1st Street and is believed to be essentially non-existent through most of the

0 Street route option. Below about elevation -70 MDC datum, borings indicate a large glacial
till filled valley in the middle portion of the 0 Street route option. Bedrock underlies the till
layer, corning nearest to the ground surface at the southern end of 0 Street, near the intersection
with Day Boulevard. Tunneling along this route will have to contend with the potential for
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running and flowing sands and the removal of cobbles, and potentially boulders, from the
excavation face.

The Fan·agut Road and Marine Park route options, while running closer to the Dorchester Bay
shoreline, will still encounter variable soil conditions. Subsurface data for these route options
indicate that the subsoil is composed of the usual fill layer overlying a layer of clay, silty clay
and organic silt. Under this layer is the same sand to sand and gravel layer found along 0 Street.
Variable thicknesses of the marine clay layer were encountered in some areas, but, because of
the undulating old shoreline, the clay layer is not consistent along the alignments. No evidence
of a till layer overlying bedrock was found in the borings or in the seismic profiles along these
alignments. The closest bedrock surface to the conduit profile elevation occurs near the
intersection of 0 Street and Day Boulevard, at the upstream reach of the route options.
Conduit construction through Section C will have to make provisions for construction in mixed
clay/sand strata and be able to deal with cobbles, and perhaps boulders, at the face of the
excavation.

(_)

Approximately 70 percent of the 0 Street route option and 30 percent of the P Street, Farragut
Road, and Marine Park route options were estimated to encounter soil requiring management in
accordance with the MCP, based on borings on 0 Street and East 1st Street which yielded levels
of PAHs exceeding reportable concentrations. At a boring at the intersection of East 1st Street
and FaJ.Tagut Road, floating petroleum product was noted. DEP has previously classified this
area as a Priority Disposal Site, with a current status of Confirmed/Phase II. The crown of the
consolidation conduit through this area will be approximately 25 feet below the water table, and,
with the TBM and liner system under consideration, significant groundwater flow into the tunnel
during and after construction would not be expected. Construction of the dropshaft and
connecting conduit from outfall BOS080 would, however, involve excavation through the water
table, and would likely require means to control the flow of contaminated groundwater. An
additional discussion of contamination issues in this area is included in the draft Hazardous
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Materials Report (MWRA, 1996e). Additional investigations during design will be required to

fully evaluate options for construction in this area.

Costs associated with each route option are presented in Table 11.4-6. As noted above, the costs
for the Marine Park and 0 Street route options are based on routes to the Reserved Channel CSO
Facility at Site J; the costs for the P Street route option, on a route to Site H; and the cost for the
FaiTagut Road route option, on a route to either Site F or D2. Construction risk factors
associated with the route options for Section C are presented in Table 11.4-7. The individual
route options are discussed in the following paragraphs and are shown in Figure 11.4-3.

TABLE 11.4-6. COSTS OF ROUTE OPTIONS WITHIN SECTION C OF THE NORTH
DORCHESTER BAY CONSOLIDATION CONDUIT

(_)

Route Option

Capital Cost< 1> Annual O&M Cost<2>

Net Present Value

0 Street to Site J North

$32,310,000

$10,000

$27,740,000

P Street to Site H

$28,900,000

$10,000

$24,820,000

Farragut Road to Site D2 or F

$29,240,000

$10,000

$25,110,000

Marine Park to Site J North

$37,430,000

$10,000

$32,100,000

(1)

(2)

Capital cost includes consolidation conduit, shafts, and surface piping within Section C. No land
acquisition costs are associated with Section C.
Annual O&M cost is prorated cost for maintaining reach of consolidation conduit within
Section C.

0 Street. The 0 Street route option is the most direct route from the end of Section B to
the proposed CSO Facility at Site J. The conduit would be located directly under 0 Street, with
no shafts anticipated between the dropshaft for outfall BOS081 at the intersection of 0 Street
and Day Boulevard and the mining shaft on Site J. This route option would require 1,200 feet of
36-inch connecting conduit along Columbia Road to carry the flows from outfall BOS081 to the
drops haft at 0 Street, as well as 1, 170 feet of 72-inch connecting conduit along East 1st Street to
caiTy flows from outfall BOS080 to the CSO Facility at Site J.
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TABLE 11.4-7. RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN SECTION C FOR THE NORTH
DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Route Option

0 Street to Site J

Tunnel
Geotechnical: Route in sands and
gravels with occasional cobbles up
narrow street. Potential for running and
flowing sands.
Groundwater: Potential for
groundwater inflows similar to other
route options.
Obstructions: Potential for encountering
boulders along route. Less likely to
encounter structures associated with
historic shoreline than for Farragut Road
and Marine Park routes.

Surface Piping
Obstructions: Longest reaches of
connecting conduit required from outfalls
BOS081 and BOS080. Conduits likely to
be constructed by microtunneling. Higher
risk of encountering unplanned
obstructions than for other routes with
shorter connecting conduits.
Contamination: Floating petroleum
product noted at East 1st Street and
Farragut Road, on route of BOS080
connecting conduit.

Contamination: Relatively high
likelihood of encountering soil requiring
MCP handling.
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Shafts
Contamination: Dropshaft not required for
outfall BOS080 near location of floating
petroleum product (connecting conduit
would convey to dropshaft at site J).
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TABLE 11.4-7 (Cmitinued). CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN
SECTION C FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Tunnel

Route Option
P Street to site H

Obstructions: Assumed to be similar to
0 Street route.

Obstructions: Connecting conduit from
outfalls BOS081 and BOS080 sh011er than
for 0 Street, but longer than for Farragut
Road and Marine Park. Conduits likely to
be constructed by microtunneling. Higher
risk of encountering unplanned
obstructions than for other routes with
shorter connecting conduits.

Contamination: Existing information
suggests somewhat lower potential for
encountering soil requiring MCP
handling than for 0 Street.

Contamination: Floating petroleum
product noted at East I st Street and
Fan·agut Road, on route of BOS080
connecting conduit.

Geotechnical: Variable soil conditions
expected, sand, gravel, silty clay, clay.
Groundwater: Less groundwater
inflows where clay encountered.

Obstructions: Much shorter connecting
conduits required; could be constructed by
open cut excavation. Less risk of
encountering unplanned obstmction. I 6inch water main in Farragut Road.

Obstructions: Route runs along historic
shoreline with indications of old marine
structures.

Contamination: Similar issues as for 0
and P Streets, except length of connecting
conduits is much shorter.

Geotechnical: Assumed to be similar to
0 Street route.
Groundwater: Assumed to be similar to
0 Street route.

Fanagut Road to
Site For D2

Surface Piping

Contamination: Less likelihood of
encountering contaminated soil than 0 or
P Streets, except in vicinity of East 1st
Street and Farragut Road, where floating
petroleum oroduct noted.
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Shafts
Contamination: Dropshaft not required for
outfall BOS080 near location of floating
petroleum product (connecting conduit
would convey to dropshaft at site H).

Contamination: Dropshaft not required for
outfall BOS080 near location of floating
petroleum product (connecting conduit
would convey to dropshaft at site For D2).
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TABLE 11.4-7 (Continued). CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS WITHIN
SECTION C FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Component
Surface Piping

Route Option

Tunnel

Marine Park to
site J

Geotechnical. Conditions expected to be
similar to Farragut Road.

Obstructions: Conditions expected to be
similar to Farragut Road.

Groundwater: Conditions expected to
be similar to Farragut Road.

Contamination: Conditions expected to be
similar to Farragut Road.

Obstructions: Conditions expected to be
similar to Farragut Road.
Contamination: Conditions expected to
he similar to Farrmmt Road.
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Shafts
Contamination: Dropshaft required for
outfall BOS080 near location where floating
petroleum product encountered.
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P Street. The P Street route option is generally similar to the 0 Street route option,
except that the consolidation conduit would run up P Street, terminating at Site H, at the
intersection ofH and 2nd Streets. A 72-inch connecting conduit would be required along East
I st Street, to can·y flows from outfall BOS080 to the CSO Facility at Site H. Since P Street is

closer to outfall BOS081 than 0 Street, and Site His closer to outfall BOS080 than Site J, the P
Street route option would require shorter connecting conduits from those outfalls.

Farragut Road. This route option would run on Day Boulevard between 0 Street and
Farragut Road, then north on Farragut Road to either Site F or D2. Because this route would
pass immediately adjacent to the regulators for outfalls BOS081 and BOS080, limited
connecting conduits from these outfalls would be required. This alignment, starting at the 0
Street intersection, runs more or less along the old historic shoreline of Dorchester Bay. In a
map dating from around 1850, there appears to be evidence of potential marine seawalls and
structures that may affect the construction of the conduit through this area. Additional
investigations to determine the existence of these marine structures should be conducted during
design if this alignment is selected.

Marine Park. This route option would run on Day Boulevard between 0 Street and
FmTagut Road, north through Marine Park, then swing on a 400-foot radius around the skating
rink to run down East 1st Street to Site J. Like the Farragut Road route option, this route option
would require minimal connecting conduits from outfalls BOS080 and BOS081 and would pass
through the historic shoreline.

11.4.3 Impacts of Capturing Stormwater Tributary to Outfalls BOS081 to BOS087

As noted in Section 11.3, the preceding sections presented the conduit size and route options for
the North Dorchester Bay Consolidation Conduit based on complete capture of overflows from
regulators associated with outfalls BOS081 to BOS087. With the exception of approximately 60

()
~-
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acres of separate storm drainage tributary to outfalls BOS086 and BOS087, which are well
upstream of the dropshafts to the consolidation conduits, other storm drainage tributary to
outfalls BOS081 to BOS087 downstream of the regulators would continue to be discharged at
the outfalls. This stormwater runoff would remain as a source of fecal colif01m loading to the
South Boston beaches and North Dorchester Bay. Given the critical receiving water uses in this
area, an assessment of the impact of capturing all storm water tributary to the North Dorchester
Bay CSO outfalls on the overall North Dorchester Bay/Reserved Channel Consolidation Conduit
and CSO Facility project was conducted.

A total of approximately 170 acres of separate storm drainage are tributary to outfalls BOS081
to BOS087. The distribution of tributary acreage by outfall, based on available information, is
presented in Table 11.4-8. During design, a more detailed assessment of tributary areas should
be conducted to refine the predicted flows and to identify all storm drains tributary to the
existing outfalls. Capture of the storm water would be achieved by installing a bulkhead
downstream of the most-downstream storm drain connection on each outfall. Stormwater would
flow back up the outfall pipe to the consolidation conduit dropshaft connection.

Peak flows to the consolidation conduit for the alternatives with and without the capture of
stormwater tributary to the outfalls are compared for a range of storm events in Table 11.4-9.
As indicated in Table 11.4-9, with capture of the stormwater, the peak flow in the North
Dorchester Bay Consolidation Conduit would increase from 512 to 598 mgd. With the higher
peak flow and a tunnel layout similar to that described for the CSO-only case (11-foot diameter
consolidation conduit at a slope ofO.OOl; effluent pump start on a 10-foot surcharge on the
downstream end), the maximum upstream surcharge would be approximately 14 feet, to within
9 feet of grade. Based on these considerations, it appears that the 11-foot diameter consolidation
conduit could convey the peak flow with capture of the storm water.
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TABLE 11.4-8. TRIBUTARY CSO AND STORMWATERDRAINAGEAREAS
BY OUTFALL

Outfall

Tributary CSO Area (acres)

Tributary SW Area
Downstream of Regulator
(acres)

BOS081

10

6

BOS082

54

7

BOS083

27

0

BOS084

44

8

BOS085

62

20

BOS086

114

54

BOS087

74

74

385

169

Total

With regard to maintaining minimum velocities during the 3-month storm, the capture of the
additional storm water would reduce the extent of channelizing required in the upstream reaches
of the consolidation conduit. Table 11.4-10 summarizes the flow velocities that are predicted to
be achieved in the consolidation conduit for the 3-month storm with the capture of storm water.

Flows are presented by reach (outfall to outfall) of the consolidation conduit. As shown in Table
11.4-10, formed inverts would be recommended in one of the upstream reaches to ensure
adequate cleansing velocities, as opposed to five upstream reaches with capture of CSO only.
Impacts of North Dorchester Bay stormwater on other aspects of tunnel operation are
summarized inTable 11.4-11. As noted earlier, backwater from the Reserved Channel CSO
Facility will affect control flow velocities in the downstream reaches of the conduit. These
conditions should be evaluated further in design.
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TABLE 11.4-9. COMPARISON OF PEAK FLOWS TO CONSOLIDATION CONDUIT WITH AND
WITHOUT CAPTURE OF STORMWATER
Peak Flow (mgd)
Outfall·

1-Year

3-Month
CSO+SW

cso

BOS081

4.42

0.91

BOS082

5.58

3.65

BOS083

1.39

0.82

BOS084

4.17

1.68

BOS085

0.10

0.00

BOS086

8.86

8.89

BOS087

9.17

3.96

26.3( 1)

12.3(1)

Downstream
consolidation
conduit reach
( 1)

CSO+SW
7.89
12.0
3.78

5-Year

2-Year

10-Year

15-Year

25-Year

cso

CSO+SW

cso

CSO+SW

cso

CSO+SW

cso

CSO+SW

2.03

18.9

5.29

27.2

7.43

36.2

8.52

37.7

8.6

40.1

10.0
3.61

34.6
9.46

31.6
7.89

cso

CSO+SW

cso
8.74

50.4

45.9

66

58.5

69

61.1

74.7

66.1

13.3

10.8

16.4

11.8

16.4

11.8

16.6

11.9

7.99

33.1

31.1

49.3

44.1

63.8

56.6

66.5

58.9

71.7

63.2

4.25

6.5

23.3

27.4

38.9

40.1

55.2

57.1

56.7

56.1

61.9

59.0

9.86

8.89

74.5

67.6

6.53

44.7

27.1

10.4

16.7
62.2( 1)

38.i 1>

207

177(1)

135
96.8
411

127
68.4
344

158

163

166

168

182

179

126

108

135

113

151

124

522

464

547

477

598

512

For the 3-month and 1-year stom1, and for the 2-year stom1 with CSO only, peak flows in the downstream reach of the conduit are the sum of the peak flows at outfalls BOS087 to BOS083, which occur at a common
model timestep, and the flows at outfalls BOS082 and BOS08l in the timestep following the peaks at outfalls BOS087 to BOS083. This allows for time of travel in the conduit.
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TABLE 11.4-10 SUMMARY OF FLOW VELOCITIES IN THE CONSOLIDATION
CONDUIT FOR THE 3-MONTH STORM WITH CAPTURE OF STORMWATER

(1)

From Outfall

To Outfall

Flow (cfs)

Velocity (fps)

BOS087(1)

BOS086

14.2

1.56

BOS086<2>

BOS085

28.0

2.67

BOS085<2>

BOS084

28.1

2.68

BOS084<2>

BOS083

33.4

3.02

BOS083<2>

BOS082

34.7

3.07

BOS082

BOS081

42.6

3.32

BOS081

BOS080

45.7

3.42

For the tunnel reach between outfalls BOS087 and BOS086, a formed invert equivalent to a 36-inch
diameter conduit should be constructed. This would achieve a cleansing velocity of greater than 2.5 fps
during the 3-month storm.

TABLE 11.4-11. COMPARISON OF ACTIVATION CHARACTERISTICS
FOR THE NORTH DORCHESTER BAY/RESERVED CHANNEL
CONSOLIDATION CONDUITS

Annual activations of flow into the North Dorchester Bay
and Reserved Channel Consolidation Conduits
Annual volume of flow into the North Dorchester Bay
and Reserved Channel Consolidation Conduits
Annual hours of dewatering pumping to interceptor
Annual activations of Reserved Channel CSO Facility
discharges to the Reserved Channel
Annual volume of Reserved Channel CSO Facility
discharges to Reserved Channel

11-63

Not Capturing Stormwater
Tributary to Outfalls
BOS081 to BOS087

Capturing Stormwater
Tributary to Outfalls
BOS081 to BOS087

109

109

86mg

177 mg

170 hours

350 hours

3

3

17.7 MG

25.2MG

North Dorchester Bay Consolidation Conduit

As indicated in Table 11.4-11, on an annual basis, the total volume of flow diverted into the

( ')

combined Notih Dorchester Bay and Reserved Channel Consolidation Conduits would
approximately double with the capture ofCSO and stonnwater, as compared to CSO only. As a
direct result of the higher capture volume, the hours of operation of the dewatering pump at the
Reserved Channel CSO Facility would also approximately double. The number of annual
activations would be the same. Under the CSO-only alternative, 60 acres of separate stormwater
remained tributary to outfalls BOS086 and BOS087 upstream of the connection to the tunnel.
The frequency of discharges from the Reserved Channel CSO Facility to the Reserved Channel
is also predicted to remain at two.

The changes to the North Dorchester Bay Consolidation Conduit and Reserved Channel CSO
Facility projects and associated incremental costs as a result of capturing the stonnwater are
presented in Table 11.4-12.

The primary impact of capturing stonnwater on the scope of these projects would be in the

)

O&M costs associated with increased effluent and dewatering pumping. The capital cost of the
pumps at the Reserved Channel CSO Facility would not be expected to change, as the same
basic pump would be provided in either case. The difference in pump capacity would be
associated with a change in impeller size. The additional power costs associated with the
increased effluent pump capacity, as well as the increased operation of the dewatering pumps,
would be relatively small compared with the overall annual operating costs of the facility. The
total net present value of the increase in costs associated with capture of the stonnwater would
be approximately $73,500.

Receiving water modeling indicated that if only the CSO tributary to North Dorchester Bay were
captured, violations to the swimming standard would still occur along the South Boston Beaches
during the 3-month st01m, due to the remaining stonnwater discharges. With these discharges
captured in addition to the CSO, the swimming standard is not predicted to be violated in North
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TABLE 11.4-12. SUMMARY OF CHANGES TO NORTH DORCHESTER BAY
CONSOLIDATION CONDUIT AND RESERVED CHANNEL CSO FACILITY
RESULTING FROM CAPTURE OF STORMWATER
Increase in
Net Present
Value

Increase in
Capital Cost

Increase in
Annual
O&M Cost

Locate bulkheads for outfalls BOS081 to
BOS087 downstream of most-downstream
storm drain connection, instead of at
regulators

$0

$0

$0

Increase capacity of each of the five effluent
pumps at the Reserved Channel CSO Facility
from approximately 130 mgd to 150 mgd

$0(1)

$2,000

$24,500

Increase annual dewatering pump run time by
approximately 179 hours

$0

$4,000

$49,000

Totals

$0

$6,000

$73,500

Project Component

Notes:

( 1)

The same pump size would be used for CSO and CSO plus storm water. For pumping the peak flow
from CSO only, the impeller would be smaller. For this reason, the capital cost for the pumps
would not change.

Dorchester Bay in the 1-year storm. For this reason, the relatively minor incremental increase in
project cost associated with capturing the stormwater tributary to North Dorchester Bay would
appear to be justified by the potential benefits. Based on these considerations, capturing the
stormwater and CSO tributary to outfalls BOS081 to BOS087 is selected as the preferred basis
of design.

11.4.4 Summary

The preceding sections provided background on the North Dorchester Bay Consolidation
Conduit project, discussed applicable technologies, and presented alternatives for conduit routes.
Section 11.5 presents the comparison of alternatives, incorporating cost, construction risk, and

)
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environmental impacts, and documents the selection of a preferred alternative. Section 11.6

(-)

presents an update on environmental information for the recommended plan developed since the
DEIR.

11.5 CO:MPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for each route option within Sections A, B, and C of the North Dorchester Bay
Consolidation Conduit project are presented in Tables 11.5-1 to 11.5-3. If there was no
difference among one or more construction risk or environmental impacts with mitigation
factors, then those factors were not included in these tables because they would not differentiate
among the site alternatives. As noted in Section 11.3, within route Section C, only the 0 Street
and Marine Park route options are considered, because the P Street and Farragut Road route
options were appropriate only for a downstream CSO Facility located on Site H, D2, or F.
Preferred route options are summarized at the end of this section.

11.5.1 Section A

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for the route options within Section A are presented in Table 11.5-1.

Cost. The costs presented include capital cost without site acquisition, site acquisition cost, total

capital cost, annual O&M cost, and net present value. The site acquisition cost is for the land
required to site the odor control facility. As indicated in the table, the Beach route option has the
lowest capital cost and net present value, followed by Day Boulevard and Columbus Park. The
major factor contributing to the lower capital cost of the Beach route option is that it is shorter
than the other two route options.

.

11-66

~'

)

TABLE 11.5-1. DIFFERENTIATING COST, CONSTRUCTION RISK, AND ENVIRONMENTAL IMP ACTS AFTER MITIGATION FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT, SECTION A
ROUTE OPTION
Columbus Park

Beach

Day Boulevard

COST (OOO's)
$21,810
30
21,840
40
19,350

Capital Cost w/o Site Acq
Site Acquisition Cost
Total Capital Cost
Annual O&M Cost
Net Present Value

I

$26,410
30
26,440
40
23,270

$23,320
30
23,350
40
20,640

I

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY

Tunnel

(A) Obstructions: Route avoids conflict with NBMI.

(D) Obstructions: Conduit must pass under existing 116-by-87 inch
Columbus Park Connection.

(A) Obstructions: Route avoids conflict with NBMI.

Surface Piping

(D) Obstructions: Connecting conduits from outfalls BOS086 and BOS085
must be microtunneled from dropshaft along Day Boulevard to consolidation
conduit along beach. Greater risk of encountering unplanned obstruction than
for Day Boulevard route.

(N) Obstructions: Approximately 1,000 feet of connecting conduit to be

(A) Obstructions: Shorter connecting conduit than Columbus Park route,
could be installed by open cut. Less likelihood of encountering unplanned
obstruction.

(D) Obstructions: Constrained site for equipment access shaft at upstream
end of conduit.

(D) Obstructions: Similar conditions as for Day Boulevard; shafts to be
located on land side of seawall to minimize risk of flooding during
construction.

Shafts

I

installed by microtunneling to minimize traffic impacts. Greater likelihood of
encountering unplanned obstruction than for other route options with much
shorter connecting conduits.

(N) Obstructions: Drop shafts for BOS086 and BOS085 must avoid 20-inch
gas main along east curb of Day Boulevard.

I

ENVIRONMENTAL IMPACTS AFTER MITIGATION

(-~
1
___/ PARAMETER

Columbus Park

Beach

Day Boulevard

Long -Term

Short-Term

Long-Term

Short- Term

Long-Term

--

- Construction impacts on residents
and park users

--

--

--

- Odor control facility near
potential historic district; moderate
sensitivity for historic archaeological
resources

- Construction impacts on potential
historic district

Short- Term

COMMUNITY
Land Use I Aesthetics

- Construction impacts on beach
users

Historic I Archaeological

-Construction impacts on historic
district

Noise I Vibration

- Construction noise impacts on
beach and park users

- Impacts on potential historic
district; moderate sensitivity for
historic archaeological resources

- Construction impacts on potential
historic district

- Odor control facility near
potential historic district; moderate
sensitivity for historic archaeological
resources

--

- Construction noise impacts on
residents, park and beach users

--

--

--

- Impacts on traffic during
construction

--

--

--

- Impacts on MDC park and beach
restorations, Bayside Expo parking

--

- Impacts on MDC park and beach
restorations

--

- Impacts on MDC park and beach
restorations, Bayside Expo parking

--

Traffic & Transportation

-Construction noise impacts on
residents park and beach users

--

INSTITUTIONAL
Inst. Considerations &
Develpt. Plan
NAT. RES.

Key:

)

0

= Minor or no impact

•

= Moderate impact

•

Major impact

(A)= Advantage when compared to other alternatives
(D) =Disadvantage when compared to other alternatives
(N) =Neutral (neither an advantage nor disadvantage when compared to other alternatives)

.
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TABLE 115-.-.
7 DIFFERENTIATINGy COST CONSTRUCTION RISK AND ENVIRONMENTAL IMPACTS AFfER MITIGATION
FOR THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT SECTION B
'
L

L

L

L

L

•' L

ROUTE OPTION
Day Boulevard

Beach

I

Marine Road

I

COST (OOO's)
$21,280
10
18,320

$22,210
10
19,110

Capital Cost
Annual O&M Cost
Net Present Value

$21,160
10
18,220

-

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY
(A) Geotechnical: More likely to encounter thicker
clay layer, and bedrock lower than Marine Road route.

(A) Geotechnical: More likely to encounter thicker clay
layer, and bedrock lower than Marine Road route.

(A) Groundwater: Groundwater inflows likely to be
lower than for Marine Road route.

(A) Groundwater: Groundwater inflows likely to be lower
than for Marine Road route.

(D) Obstructions: Route runs along 1778 shoreline
for approximately 1,500 feet between L Street and 0
Street.

of K Street.

(A) Obstructions: Route passes through 1778 shoreline
near K Street.

Surface Piping

(D) Obstructions: Connecting conduits from outfalls
BOS084 to BOS082 must be microtunne1ed from
dropshaft along Day Boulevard to consolidation
conduit along beach. Greater risk of encountering
unplanned obstruction than for other routes.

(A) Obstructions: Relatively short connecting conduits
required for outfalls BOS084 to BOS082. Less likelihood of
encountering unplanned obstruction than for Beach route
option. Connecting conduits must avoid 20-inch gas main
along south curb of Day Boulevard.

(A) Obstructions: Relatively short connecting conduits
required for outfalls BOS084 to BOS082. Less likelihood
of encountering unplanned obstruction than for Beach
route option.

Shafts

(D) Obstructions: Similar conditions as for Day
Boulevard; shafts to be located on land side of seawall
to minimize risk of flooding during construction.

(A) Obstructions: Drop.shafts for BOS084 to BOS082 must
avoid 20-inch gas main along south curb of Day Boulevard.

Tunnel

I

(D) Geotechnical: More sand and gravel encountered,
and bedrock generally higher than for routes closer to
water.
(D) Groundwater: Higher groundwater inflows expected
than for routes closer to water.

(A) Obstructions: Route passes through 1778 shoreline east

(N) Obstructions: Moderate potential for encountering

utilities.

I

ENVIRONMENTAL IMPACTS AFfER MITIGATION
Day Boulevard

Beach

PARAMETER

Marine Road

COMMUNITY
-Construction impacts on adjacent residents

-

• Construction impacts on historic district; moderate
sensitivity for historic archaeological resources

- Construction impacts on historic district; moderate
sensitivity for historic archaeological resources

- Construction impacts on historic district; moderate to
high sensitivity for prehistoric archaeological resources

• Construction noise impacts on residents and
sensitive receptors

• Construction noise impacts on residents and sensitive
receptors

• Construction noise impacts on residents and sensitive
receptors

•

.Traffic impacts during construction

Land Use I Aesthetics

-

Historic I Archaeological
Noise I Vibration

Construction impacts on beach users

--

Traffic & Transportation

Traffic impacts during construction

Construction and access impacts on adjacent residents

INSTITUTIONAL
Inst. Considerations & Develpt. Plan

•

Impacts on MDC beach and restorations plan

NAT. RES.
Key:

(A) = Advantage when compared to other alternatives

(D)= Disadvantage when compared to other alternatives

(N)

= Neutral (neither an advantage nor disadvantage when compared to other alternatives)

--

--

TABLE 11.5-3. DIFFERENTIATING COST, CONSTRUCTION RISK, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION FOR
THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT, SECTION C
ROUTE OPTION

()
'

0 Street

/

I

I

Marine Park

I

-

COST (OOO's)
Capital Cost
Annual O&M Cost
Net Present Value

$32,310
10
27,740

I

I
$37,430
10
32,100

I

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY

Tunnel

(N) Geotechnical: Route in sands and gravels with occasional cobbles up narrow street.
Potential for running and flowing sands.

(N) Geotechnical: Variable soil conditions expected, sand, gravel, silty clay, clay.

(N) Obstructions: Potential for encountering boulders along route. Less likely to encounter
structures associated with historic shoreline than for Farragut Road and Marine Park routes.

structures.

(N) Obstructions: Route runs along historic shoreline with indications of old marine

(N) Contamination: Relatively high likelihood of encountering soil requiring MCP handling

(N) Contamination: Less likelihood of encountering contaminated soil than 0 or
P Streets, except in vicinity of East 1st Street and Farragut Road, where floating petroleum

product noted.

(D) Obstructions: Longest reaches of connecting conduit required from outfalls BOS081 and
BOS080. Conduits likely to be constructed by microtunneling. Higher risk of encountering
unplanned obstructions than for other routes with shorter connecting conduits.

(A) Obstructions: Much shorter connecting conduits required; could be constructed by
open cut excavation. Less risk of encountering unplanned obstruction. 16-inch water
main in Farragut Road.

(D) Contamination: Floating petroleum product noted at East 1st Street and Farragut Road,
on route of BOS080 connecting conduit.

is much shorter.

(D) Contamination: Dropshaft not required for outfall BOS080 near location of floating
petroleum product (connecting conduit would convey to dropshaft at site J).

(D) Contamination: Dropshaft required for outfall BOS080 near location of floating
petroleum product (connecting conduit would convey to dropshaft at site For D2).

Surface Piping

(")
Shafts

I
I

(A) Contamination: Similar issues as for 0 Street, except length of connecting conduits

ENVIRONMENTAL IMPACTS AFTER MITIGATION
PARAMETER

I

0 Street

I

Marine Park

I
I

COMMUNITY
Land Use I Aesthetics

•

Historic I Archaeological

• Construction impacts on historic buildings; moderate to high sensitivity for prehistoric
archaeological resources

~Construction impacts on historic districts and buildings; moderate to high sensitivity
for prehistoric archaeological resources

Noise I Vibration

•

Construction noise impacts on residents and sensitive receptors

•

Traffic & Transportation

•

Impacts on Columbia Road during construction

IINSTITUTIONAL

INAT. RES.
Key:

)

0

= Minor or no impact

Construction impacts on residents and sensitive receptors

•

•

= Moderate impact

•

= Major impact

(A) = Advantage when compared to other alternatives

(D) =Disadvantage when compared to other alternatives

(N) = Neutral (neither an advantage or disadvantage when compared to other alternatives)

Construction noise impacts on residents and park users

--

I
I

I
I

Construction impacts on residents and sensitive receptors

I
I
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Construction Risk. The construction risk factors are organized by project component (tunnel,
surface piping, shafts). For each component, potential risks related to geotechnical conditions,
groundwater, obstructions, and contamination are identified (Table 11.5-1 ). These factors
facilitate the comparison of ce11ain aspects of project construction that cannot be fully quantified
in terms of cost. As described in Chapter 11 of the DEIR, each factor is designated as an
advantage (A), disadvantage (D), or neutral (neither an advantage or disadvantage) (N) when
compared among the alternatives. Only the factors that differentiate among route options are
presented in the table.

The Day Boulevard and Beach route options both avoid the major interceptors tributary to the
Columbus Park Headworks. The vertical alignments of these two route options can therefore be
higher than the Columbus Park route option. The higher vertical alignment provides a greater
margin of safety against encountering bedrock and allows for a shallower excavation at the
downstream CSO Facility. The Beach route option would require long connecting tunnels

C)

between the dropshafts, on the land side of Day Boulevard, and the consolidation conduit, which
would be under the beach. Constructing these connections would involve more construction risk
than the relatively short connections associated with the Day Boulevard route option or the
connections for the Columbus Park route. The connecting conduits for the Day Boulevard route
option would be shorter than for the Columbus Park route option. If an unexpected obstruction
were encountered by the TBM, accessing the obstruction from the surface would be considerably
more tisky from the Beach route, due to the potential for flooding. Based on these
considerations, the Day Boulevard route option would be considered to have the lowest overall
construction risk of the three route options in Section A.

Environmental Comparison of Alternatives After Mitigation. The major long-term impacts
for the North Dorchester Bay Consolidation Conduit center on the community issues concerning
the placement of the odor control facility (Table 11.5-1). The odor control facility would be
located at the upstream end of the tunnel, and impacts are noted only in Section A. Since

I

~..

)
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publication of the DEIR, the proposed location of the odor control facility for the Day Boulevard

(~~)

and Beach routes was moved from Mothers Rest Park to the state police station parking lot.
Relocation of the odor control facility to the police station parking lot substantially reduced
impacts on land use and institutional issues for the Day Boulevard and Beach routes. All three
potential routes would result in potential impacts on the Columbus Park to Castle Island Historic
District, as well as potential impacts on archaeological resources. The odor control facility for
the Columbus Park route option would be located in a vacant area of the Kosciusko Circle traffic
rotary.

The short-term impacts in Section A are ptimarily associated with construction of the access
shaft and odor control facility at the upstream end of the conduit, and the dropshafts and outfall
connectors at the existing outfall pipelines. Most of the impacts are focused on community
issues. Impacts of the three route options are largely similar, except that traffic impacts for the
Columbus Park route option associated with construction of the connecting conduits for
outfall BOS087 in Kosciusko Circle would be substantially greater than for the other two route
options. It is likely, however, that these conduits would be tunneled, which would greatly
alleviate traffic concems.

Preferred Route Option. The Day Boulevard route option is the preferred option within

Section A. While the Beach route option has the lowest capital cost, the difference in capital
cost between the Day Boulevard and the Beach route options within Section A is only 7 percent.
The cost of the Columbus Park route option is approximately 21 percent greater than the Beach
route option. Construction risks associated with the Columbus Park and Beach route options
would be considered greater than for the Day Boulevard route option. For the Columbus Park
route, the risks are related to constraints on the vertical alignment, which would cause the
conduit invert in Section B to approach the top of bedrock. For the Beach route option, the risks
are associated with constructing connecting conduits to a tunnel located under the beach. With
the relocation of the odor control facility to the State Police Station for the Beach and Day
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Boulevard routes, long-term environmental impacts are similar. Construction impacts are also
generally similar for the three route options.

The substantially higher cost and the construction risks associated with the Columbus Park route
would outweigh the lower long-term environmental impacts of that route option. The lower
construction risk associated with the Day Boulevard route would justify the relatively minor
increase in capital cost over the Beach route. Thus, the Day Boulevard route option is preferred.

11.5.2 Section B

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for the route options within Section B are presented in Table 11.5-2.

Cost. The costs presented include capital cost, annual O&M cost, and net present value. There

(~)

were no land acquisition costs associated with the route options in Section B. As indicated in the
table, the Marine Road route option has the lowest capital cost and net present value, followed
by Day Boulevard and the Beach. As in Section A, the major factor contributing to the lower
capital cost of the Marine Road route option is that it is shorter than the other two route options.

Construction Risk. The Marine Road route option would come closest to bedrock of the three
route options. Both the Marine Road and Day Boulevard route options would likely pass
through mixed face conditions, although more clay is likely to be encountered with the Day
Boulevard route option. The Beach route option may remain more in a clay layer, which would
be preferable for tunneling. The Beach route option, however, would have a higher likelihood
of encountering old seawalls or marine structures, as it runs along the historic shoreline for
approximately 1,500 feet, while the other two route options cross the historic shoreline at one
point. The Beach route option would have similar concerns regarding the connections between
the dropshafts and the consolidation conduit as described for Section A. The Day Boulevard
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route option provides more flexibility in horizontal alignment compared with Marine Road,
where the alignment is limited to the width of the road. Based on these considerations, the Day
Boulevard route option would be considered to have the lowest overall construction risk of the
three route options in Section B.

Environmental Comparison of Alternatives After Mitigation. Construction impacts for the

three route options in Section B are centered on community issues and are largely similar
(Table 11.5-2). The Beach route option has additional institutional issues concerning impacts on
MDC beach and park restorations but would have minimal traffic impacts. However, in the
advent of an emergency recovery of the tunnel boring machine, potential community impacts
would be substantially greater for the Marine Road route option due to the number of residences
in close proximity to the street.

Preferred Route Option. Day Boulevard is the preferred route option in Section B. The

difference in capital cost between the highest and lowest cost route options within Section b
only 5 percent. Thus, the selection of the preferred route option is primarily based on
assessment of construction risk and environmental impacts after mitigation. The Beach and
Marine Road route options have greater potential construction risk than the Day Boulevard route
option. Construction risks associated with the Marine Road route option include proximity to
bedrock and greater likelihood of encountering mixed face conditions. Construction risks
associated with the Beach route option involve constructing connecting tunnels under the beach
to the consolidation conduit, and risks associated with tunneling under the beach, close to the
water. The environmental impacts of the Day Boulevard route option are not substantially
different from the other route options. Thus, the Day Boulevard route option is prefen·ed.

11.5.3 Section C

The cost, differentiating construction risk factors and differentiating environmental impacts with
mitigation for the route options within Section Care presented in Table 11.5-3.
11-73
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Cost. The costs presented include capital cost, annual O&M cost, and net present value. There
are no site acquisition costs associated with the route options in Section C. As indicated in the
table, the 0 Street route option has a lower capital cost and net present value than the Marine
Park route option. As with the other sections, the major factor contributing to the lower capital
cost of the 0 Street route option is that it is shorter than the Marine Park route option (2,930
versus 4,820 l.f.).

Construction Risk. The Marine Park route option would have a higher likelihood of
encountering obstructions associated with the old shoreline such as old seawalls and pilings than
the 0 Street route option. However, should such an obstruction be encountered, the potential for
major surface disturbance is much lower than for the 0 Street route option, since accessing the
TBM from the surface along the Marine Park route option would not directly affect traffic or
residences. The Marine Park route option would require shorter connecting conduits which
could be constructed by open-cut excavation. For the 0 Street route option, the longer

(_)

connecting conduits would likely be constructed by microtunneling, with a higher risk of
disruption to construction activities if an unexpected obstruction were encountered. The
0 Street route option would also be more likely to encounter boulders. The relative construction

risks associated with contamination do not appear to clearly favor one route option over the
other. For the Marine Park route option, the tunnel crown would be approximately 25 feet
below the water table, where floating petroleum product was noted near the intersection of
Farragut Road and East 1st Street. This route option, however, would require a dropshaft in the
general vicinity of the observed contamination. The 0 Street route option would not require the
dropshaft but would require a 72-inch conduit from outfall BOS080 along East 1st Street to
Site J. The invert elevation of this conduit would be near the water table elevation, although, if
installed by microtunneling, the impact on groundwater migration and the quantity of
contaminated soil excavated should be minimized.

(~.
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Environmental Comparison of Alternatives After Mitigation. Construction impacts in

()

Section Care related largely to community issues associated with the construction and use of the
mining shaft, although the impacts resulting from construction of the dropshafts and connecting
conduits for outfalls BOS081 and BOS080 would also be substantial, depending on the route
selected (Table 11.5-3). Impacts vary between routes as a function of the location of the mining
shaft, which would be located adjacent to the selected location of the Reserved Channel CSO
Facility (Chapter 13). A detailed comparison of impacts was conducted for all potential routes.
However, since Site J was selected as the prefened location of the Reserved Channel CSO
Facility during the site evaluation process, only those routes originating at Site J (Marine Park
and 0 Street routes) were included in the comparison of impacts.

Location of the mining shaft at Site J resulted in the fewest community, institutional, and
environmental impacts of all the potential mining shaft locations. The impacts associated with
the mining shaft at Site J were related to construction and noise impacts on residents and
potential construction impacts on historic and archaeological resources on site. These impacts
would be the same for both the 0 Street and Marine Park routes.

(~)

Impacts resulting from construction of the connecting conduits and dropshafts for the 0 Street
route, however, would be greater because construction of the conduit on this route would require
lengthy connecting conduits in East 1st Street and Columbia Road and dropshafts across from
residential areas. For the Marine Park route, the connecting conduits would result in only minor
impacts on traffic or parking and the dropshafts would be located farther from residential areas
than those for the 0 Street route. The dropshafts and connecting conduits for both route options
could be located in Marine Park, resulting in impacts on park users.

Preferred Route Option. Marine Park is the preferred option in Section C. The capital cost of
the 0 Street route option is approximately $5.1 million less than the Marine Park route option, a
difference of approximately 15 percent. In terms of total project capital cost, including the

11-75

\,_)

North Dorchester Bay Consolidation Conduit

( )

preferred route options for Sections A and B, the difference in capital cost between the 0 Street
and Marine Park route options would be approximately 7 percent. Neither of the two route
options is clearly advantageous in terms of construction risk. While encountering a man-made
obstruction along the Marine Park route option may be more likely than along 0 Street, the
likelihood of encountering a boulder would be greater on 0 Street. The impacts of an
obstruction, however, could potentially be much greater on 0 Street. Comparison of surface
connecting conduit construction risks favors the Marine Park route option, and both route
options would be affected by contamination. The Marine Park route option would have lower
potential environmental impacts than the 0 Street route option.

The worst-case construction and environmental impact of the two route options in Section C
would be the extensive disruption to residential areas along 0 Street should a major obstruction
be encountered along that route option. While encountering an obstruction through Marine Park
may be more likely than along 0 Street, the worst-case impacts would not be as severe. Since
this reduction in potential worst-case impact could be achieved by increasing the overall project
cost by only 7 percent, the Marine Park route option is preferred over the 0 Street route option.

11.5.4 Summary of Preferred Alternative

The preferred route options within Sections A, B, and C combine to create the overall preferred
alternative for the North Dorchester Bay Consolidation Conduit. The preferred alternative is
presented in Figure 11.5-1. Costs for the preferred alternative are presented in Table 11.5-4.

As described in Chapter 11 of the DEIR, all capital costs presented in both the Draft and the
Final CSO Facilities Plan/Environmental Impact Reports were based on construction costs that
had been adjusted to an estimated December 1997 Boston-area Engineering News Record
Construction Cost Index (ENR CCI) of 6754.6. Just prior to completion of the FEIR, the
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MWRA developed a revised estimate of the December 1997 ENR CCI of 6970.0. In addition,
the design contract for the North Dorchester Bay Consolidation
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TABLE 11.5-4. SUMMARY OF COSTS FOR PREFERRED ALTERNATIVE FOR
THE NORTH DORCHESTER BAY CONSOLIDATION CONDUIT
Capital Cost
without Site
Acquisition

Site
Acquisition
Cost

Total Capital Cost,
Including Site
Acquisition

Section A
Day Blvd.

$23,320,000

$30,000

$23,350,000

$40,000

$20,640,000

Section B
Day Blvd.

$21,280,000

$0

$21 ,280,000

$10,000

$18,320,000

Section C
Marine Park/East 1st Street

$37,430,000

$0

$37,430,000

$10,000

$32,100,000

Total for Preferred
Alternative

$82,030,000

$30,000

$82,060,000

$60,000

$71,060,000

Preferred Route Option by
Section
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contract was recently let, so the 20 percent engineering and construction management allowance
could be refined to reflect the actual design and construction management contract price. Using
the revised ENRCCI and the actual design and construction management contract price, the total
capital cost of the North Dorchester Bay Consolidation Conduit project would be $80,339,000.

11.6 ENVIRONMENTAL EVALUATION

A discussion of those environmental issues that have been affected as a result of any changes in
the recommended alternative, or as a result of new or updated information obtained since the
issuance of the DEIR, is presented in this section. If the effects on particular environmental
parameters are not affected by any changes in the recommended alternative or by any new
information, the description of effects as presented in the DEIR is not repeated here. The reader
is refen-ed to Chapter 19, Sections 19.4 and 19.5, of the DEIR.

11.6.1 Baseline Environmental Conditions

There have been no major changes in baseline environmental conditions in the vicinity of the
proposed North Dorchester Bay Consolidation Conduit project since publication of the Draft
EIR. Therefore, baseline conditions are not represented here.

11.6.2 Environmental Impacts

Since publication of the DEIR, it has been proposed that all stormwater in North Dorchester Bay
south of Pleasure Bay be picked up and conveyed to the NDB consolidation conduit. Along this
portion of the conduit route, storm water would be picked up in the drops hafts used to divert
CSO flows to the conduit. In addition, the location of the odor control facility has been
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relocated from Mothers Rest Park and the Bayside Expo parking lot to the parking lot of the

(

)

state police station on Day Boulevard (See Figure 11.5.1 ).

Land Use. Relocation of the odor control facility to the state police station parking lot would
reduce long-te1m impacts on land use and aesthetics to minor. The facility would not be located
in the park, and while it would still have some visual impacts on the adjacent parkland, it is
somewhat compatible with the police station. MWRA will provide compensatory parking
adjacent to the police station for any parking spaces permanently lost as a result of the odor
control facility (MA State Police, 1997). The odor control facility could be designed and
landscaped to mitigate for visual impacts on the adjacent parkland and police station.

Short-term impacts resulting from construction of the odor control facility would be reduced as a
result of relocation of the facility to the state police station parking lot, although impacts would
remain moderate. Construction would result in reduced visual and noise impacts on users of
Mothers Rest Park and Carson Beach. However, construction would result in the temporary loss
of parking spaces in the state police station lot, and would increase noise, dust, and visual
impacts on this facility. Impacts could be mitigated by providing compensatory parking if
necessary and by providing visual and noise barriers and using dust suppressants during
construction.

Historic and Archaeological Resources. Relocation of the odor control facility to the state
police station parking lot would reduce the long-term impacts on historic resources. While the
facility would still be adjacent to the Columbus Park to Castle Island Historic District, the
facility would be separated from the district by an existing roadway and would be less obtrusive
adjacent to the police station. However, impacts would remain moderate as the facility would
have some visual impact on the historic district, and there is moderate sensitivity for historic
archaeological resources. Impacts could be mitigated by designing the facility to be compatible
with the historic district. A Phase I archaeological intensive survey may be required.
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Short-term impacts on the Columbus Park to Castle Island Historic District resulting from
construction of the odor control facility would also be reduced slightly due to the increased
distance from the facility location to the park. Impacts would remain moderate, however, as
construction may still have dust, noise and vibration impacts on that resource.

Short-term construction impacts for the odor control facility could be mitigated by minimizing
dust, noise, and vibration impacts in consultation with MHC (see next section). A Phase I
archaeological intensive survey may be required.

Air Quality. Relocation of the odor control facility would have no effect on the DEIR

estimations of volatile organic compound (VOC) and H2S concentrations following dispersion,
and consequently, long-term impacts would remain minor.

Potential air quality impacts associated with construction of the odor control facility such as
vehicle exhaust emissions and fugitive dust emissions would be slightly higher due to the
proximity of the State Police station. However, impacts would remain minor as all dust would
be minimized using water or chemical dust suppressant.

Noise. Short-term noise impacts on users of Mothers Rest Park and Carson Beach would be

reduced as a result of relocation of the odor control facility to the police station parking lot.
However, construction noise impacts on the adjacent police station would increase.
Consequently, noise impacts would remain major.

Monitoring for vibration impacts associated with conduit and shaft construction will depend on
the proximity and nature of the structures within the construction zone. of influence. These
structures would undergo preconstruction interior and exterior condition survey, including
written and photographic record. Structural damage is related to peak particle velocity and it is
generally recognized that a peak particle velocity of 2 inches/second will not damage residential

C)
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structures or other buildings and facilities. Vibration effects on structures have primarily been
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studied in relation to blasting operations; Massachusetts has adopted 1.9 inches/sec as the limit
for blasting. This value will serve as a guideline to assess potential structural impacts from the
TBM operations. Human perception of vibration exceeds the sensitivity of structures.
Vibrations are humanly detectable at peak particle velocities as low as 0.2 inches per second;
vibrations may be disturbing to humans at a velocity of 0.8 inches per second (Bechtel/Parsons
Brinckerhoff, 1991, and U.S. Army Corps of Engineers, 1994).

A widely accepted criterion is that below 0.2 inches per second peak velocity, there is no risk of
minor damage to non-historic residential and office buildings. This level does not account for
long-term fatigue that may occur after many years of vibration; however, for the CSO conduit,
the primary source of vibration would be limited to the intermittent, short -term operation of the
TBM.

Traffic. Construction of the odor control facility would have minor short-term impacts on

traffic. Any traffic impacts would be limited to the back access road to the Bayside Expo
parking lot. This road is used for truck deliveries on a daily basis and parking access during
expo events. A connector to the odor control facility would be open cut across this road, but
construction of the connector would only take several days and could be limited to times when
no events or deliveries were scheduled. Construction of the facility itself is not likely to result in
impacts on traffic. Construction would result in the temporary loss of parking spaces in the state
police station parking lot. Compensatory parking is available in the area.

Institutional Considerations and Development Plans. Relocation of the odor control facility

to the state police station parking lot would reduce the long-term impacts of the facility from
moderate to minor. MWRA has agreed to provide compensatory parking adjacent to the police
station for any parking lost to the facility (MA State Police, 1997). In addition, the facility was
relocated as a result of comments indicating that the police station site would be preferable to
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Mothers Rest Park or the Bayside Expo parking area as originally proposed. Article 97
legislation may not be required for use of this site, however, may be required if MDC land is
used for compensatory parking.

Relocation of the odor control facility would reduce the short-term impacts on park and beach
users. While construction would result in the temporary loss of parking spaces in the state police
station lot, compensatory parking is available in the immediate area if necessary.

Surface Water Quality. There would be an overall long-term water quality benefit as a result
of eliminating storm water discharges along Nmth Dorchester Bay between Carson Beach and
L Street Beach.
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RESERVED CHANNEL CONSOLIDATION CONDUIT

The Reserved Channel Consolidation Conduit will provide capture of overflows from outfalls
BOS076 to BOS079 along the Reserved Channel in South Boston. The consolidation conduit
will be hydraulically connected to the North Dorchester Bay Consolidation Conduit and the
Reserved Channel CSO Facility. The information presented in this chapter is arranged as
follows:

•

12.1 Introduction and Project Background. Describes the general location
and features of the project

•

12.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfalls BOS076 to BOS080 and the selection of a preferred
alternative in the conceptual planing phase

•

12.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals, and summarizes key criteria

•

12.4 Engineering Alternatives and Evaluations. Presents alternatives,
including layouts, costs, and construction risk factors

•

12.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk, and environmental impacts, and documents the selection of a
preferred alternative

•

12.6 Environmental Evaluation. Presents an update on environmental
information or analyses on the preferred alternative since the Draft CSO Facilities
Plan/Environmental Impact Report (DEIR).

12.1 INTRODUCTION AND PROJECT BACKGROUND

The 2,900-foot-long, 8-foot-diameter Reserved Channel Consolidation Conduit will capture
overflows from outfalls BOS076 to BOS079 in South Boston (Figure 12.1-1). The conduit will
convey flow to the Reserved Channel CSO Facility located in the general vicinity of East 1st

\_ j
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Street, and will be hydraulically connected to the North Dorchester Bay Consolidation Conduit.
Flows into the Reserved Channel and North Dorchester Bay Consolidation Conduits up to the
combined available volume of the conduits will be pumped back to the interceptor system at the
end of the storm. Flow above the available storage capacity of the consolidation conduits will be
discharged from the Reserved Channel CSO Facility to a new outfall on Reserved Channel (the
North Dorchester Bay Consolidation Conduit is described in Chapter 11, and the Reserved
Channel CSO Facility is described in Chapter 13).

When the total flow in the consolidation conduits reaches the capacity of the CSO facility,
additional flows to the facility from the Reserved Channel Consolidation Conduit will be
throttled, to allow pumping priority to be allocated to the North Dorchester Bay Consolidation
Conduit flows. Gates located within the construction shaft at the downstream end of the
Reserved Channel Consolidation Conduit would provide the hydraulic control. Throttling of
flow to the Reserved Channel CSO Facility is expected to occur for storms larger than the 2-year
( )

storm and will result in overflows from the Reserved Channel Consolidation Conduit to
Reserved Channel at outfalls BOS076 to BOS079.

Proposed routes for the consolidation conduit run generally east, parallel to the Reserved
Channel from outfall BOS076 to the Reserved Channel CSO Facility (between outfalls BOS079
and BOS080) in South Boston. Table 12.1-1 presents a summary of the proposed routes for the
consolidation conduit, including existing land use, ownership, and acquisition issues.

During the extensive conceptual planning phase of the MWRA's overall CSO control program,
which culminated in December 1994 with the submittal of the final CSO Conceptual Plan and
System Master Plan (the Conceptual Plan) (MWRA, 1994), alternatives were originally
developed to control outfalls BOS076 to BOS080 as a single project. As described below and in
Chapter 4, however,
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TABLE 12.1-1. SUMMARY OF PROPOSED ROUTES FOR RESERVED CHANNEL
CONSOLIDATION CONDUIT
Description
(Land Use/Location)

Ownership

Acquisition Comments/Issues

East 1st
Street

City of Boston
roadways and Boston
Edison Co.

City of Boston
and private
owner

Route in streets within existing
right-of-way. Negotiate with private
property owners if required for shaft
and odor control facility sites.

Broadway

City of Boston
roadways and Boston
Edison Co.

City of Boston
and private
owner

Portions of route in streets within
existing right-of-way. Negotiate
with private property owners if
required for shaft and odor control
facility sites.

Route

outfall BOS080 is now considered to be part of the North Dorchester Bay Consolidation
Conduit, due to the preferred location for the Reserved Channel CSO Facility. The
consolidation conduit alternatives are developed in the sections that follow the review of the
conceptual planning evaluations.

12.2 CONCEPTUAL PLANNING EVALUATIONS

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.

As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
12-4
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step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Outfalls BOS076, BOS078, BOS079, and BOS080 were evaluated as a group, since
they all discharge to the Reserved Channel. Outfalls BOS076 to BOS079 are associated with the
north branch of the South Boston Interceptor (SBI), while outfall BOS080 is associated with the
south branch of the SBI.

Using preliminary SWMM simulations and system knowledge, certain technologies and outfall
consolidation options could be eliminated from further consideration without developing cost
and performance data. For the Reserved Channel, the following technologies were not
considered feasible based on the initial screening process:

(_)

•

Local sewer separation. Sewer separation of all combined areas directly
tributary to outfalls BOS076, BOS078 and BOS079 was not predicted to
eliminate overflows to the Reserved Channel in the 3-month storm.

•

Interceptor Relief. Choking of flows at the Columbus Park Headworks causes
surcharging in the north branch of the SBI. Relief of the interceptor without
relief at the Columbus Park Headworks was not predicted to eliminate overflows
at outfalls BOS076 and BOS078 during the 3-month storm and at outfall BOS079
during the 1-year storm. Interceptor relief was also predicted to contribute to the
hydraulic overloading at the headworks, and was predicted to increase CSOs at
outfalls BOS086 and BOS087. Since reducing overflows into the Reserved
Channel through interceptor relief would be at the expense of increasing
overflows to the more sensitive beach areas along North Dorchester Bay,
interceptor relief was not considered further.

•

Individual treatment or storage facilities for each outfall. This approach would
have involved siting and constructing four new facilities in a densely developed
residential and industrial area. This approach did not appear to be cost-effective
or implementable.

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
12-5
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spring 1994 workshop series. The alternatives for the Reserved Channel that were presented in
the spring 1994 workshops included the following:

•

CSO elimination by system-wide sewer separation. Sewer separation of all
combined areas tributary to the regulators in the Columbus Park Headworks
system was predicted to eliminate all overflows in the 3-month and 1-year storms.

•

CSO relocation to the Fort Point Channel. This alternative involved constructing
a consolidation conduit to divert CSOs from outfalls BOS076, BOS078, BOS079,
and BOS080 to the Fort Point Channel. A screening, disinfection, and pumping
facility would be provided at the Fort Point Channel.

•

Consolidation to storage facility (1-year storm). This alternative involved a
consolidation conduit between outfalls BOS076 and BOS080 to a storage tank,
with the combined volume of the conduit and tank sized to capture the 1-year
storm discharges from the four outfalls. This alternative had two variations:
locating the storage facility near outfall BOS076, or near BOS080. Since
BOS076 had higher overflow volumes and flowrates than BOS080, a
consolidation conduit from BOS076 to BOS080 would be larger than a
consolidation conduit in the opposite direction. Flow in excess of the 1-year
design volume would be discharged untreated. The CSO volume from smaller
storms would be completely stored in the facility and returned by pumping to the
SBI at the end of the storm.

•

Consolidation to primary treatment (1-year storm). This alternative was similar
to the consolidation to storage facility alternative, except that the tank would be
sized to provide primary treatment for the peak flow from the 1-year storm. The
CSO volume from smaller storms would be completely stored by the facility and
returned to the SBI following the storm. As with the consolidation to storage
facility alternative, this alternative had two variations, with the treatment facility
at either end of the Reserved Channel.

•

Consolidation to screening and disinfection (1-year storm). This alternative
involved a consolidation conduit to a screening and disinfection facility in the
vicinity of outfall BOS076 or BOS080 sized for the 1-year storm.

•

Consolidation to storage facility (3-month storm). This alternative was similar to
the 1-year consolidation to storage alternative, exceptthat the conduit and tank
would be sized to capture the 3-month storm.
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•

Consolidation to primary treatment (3-month storm). This alternative was similar
to the 1-year consolidation to primary treatment alternative, except that the tank
would be sized to provide primary treatment for the peak flow from the 3-month
storm.

•

Consolidation to screening and disinfection (3-month storm). This alternative
was similar to the 1-year consolidation to screening and disinfection alternative,
except that the facility would be sized to treat the 3-month storm.

•

Floatables control. This alternative involved providing floatables control for each
of the four outfalls discharging to the Reserved Channel.

Following the spring 1994 workshops, all of the alternatives listed above for the Reserved
Channel outfalls were carried forward for more detailed evaluation, with the exception of three:

•

CSO relocation to Fort Point Channel. Relocation of CSOs was considered an
appropriate alternative only if the relocation was from a more-sensitive receiving
water to a less-sensitive receiving water. Since Fort Point Channel was not
considered to be less sensitive than the Reserved Channel, there was no inherent
benefit to relocating the CSOs from one channel to the other. In addition, the
cost of this alternative was on the high end of the alternatives considered for the
Reserved Channel. Given the high cost and limited net benefit, this alternative
was not considered further.

•

Consolidation to a primary treatment facility near outfall BOS080 (3-month
storm). Sizing this facility based on peak overflow rate and minimum depth
criteria would result in a tank that would be large enough to store the 3-month
storm volume in conjunction with the consolidation conduit.

•

Consolidation to screening and disinfection facility (3-month storm). Given the
cost required to construct a consolidation conduit, and the limited marginal cost
to increase the capacity of a screening and disinfection facility from the 3-month
to the 1-year storm, it did not seem reasonable that such a facility would be sized
to treat only the peak flow from the 3-month storm.

()

For the more detailed evaluations, outfalls were grouped by receiving water segment to facilitate
assessment of impacts on a receiving water basis. Because outfalls BOS076 to BOS080 are the
only outfalls that discharge to the Reserved Channel, the alternatives for these outfalls

l_)
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constituted the limit of potential projects that would directly affect the Reserved Channel. For
the alternative involving consolidation of flows to a screening and disinfection facility, the
option of locating the facility in the vicinity of outfall BOS080 provided the opportunity to
consider combining this project with the CSO relocation project for the North Dorchester Bay
outfalls. The alternatives evaluated for the North Dorchester Bay outfalls and the proposed
Reserved Channel CSO Facility are presented in Chapters 11 and 13, respectively.

For each of the alternatives for the Reserved Channel, planning-level costs, performance, water
quality impacts, and siting issues were developed. Selection of a preferred alternative was based
on a combination of cosUperformance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters.

For the Conceptual Plan, cosUperformance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cosUperformance curves on an annual basis. Curves were developed on an
individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources. For each case, curves were developed for fecal coliform bacteria, TSS, and BOD loads.
The cosUperformance curves based on CSO loads, only, for the Reserved Channel alternatives
are presented in Figures 12.2-1 to 12.2-3. The total load curves for the Reserved Channel
alternatives are presented in Figures 12.2-4 to 12.2-6.

The cost associated with complete sewer separation in Figures 12.2-1 to 12.2-3 reflects the
fraction of a system-wide sewer separation program cost that would be required to separate the
areas tributary to outfalls BOS076 to BOS080. Similarly, the cost for complete sewer separation
in Figures 12.2-4 to 12.2-6 reflects the fraction of a system-wide sewer separation program that
would be required to separate the areas tributary to all of the outfalls included in the receiving
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FIGURE 12.2-1. ,NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR RESERVED CHANNEL, PHASE 1
ALTERNATIVES.
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FIGURE 12.2-2 NET PRESENT VALUE VS ANNUAL CSO TSS LOAD REDUCTION AS A PERCENT OF
BASELINE ANNUAL CSO LOAD FOR RESERVED CHANNEL, PHASE 1 ALTERNATIVES.
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FIGURE 12.2-3-. NET PRESENT VALUE VS ANNUAL CSO BOD LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR RESERVED CHANNEL, PHASE 1 ALTERNATIVES.
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FIGURE 12.2-4. NET PRESENT VALUE VS ANNUAL TOTAL FECAL COLIFORM LOAD REDUCTION
AS A PERCENT OF TOTAL ANNUAL LOAD FOR THE RESERVED CHANNEL, PHASE 1
ALTERNATIVES.
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FIGURE 12.2-5. NET PRESENT VALUE VS ANNUAL TOTAL TSS LOAD REDUCTION AS A PERCENT
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FIGURE 12.2-6. NET PRESENT VALUE VS ANNUAL TOTAL BOD LOAD REDUCTION AS A
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water alternatives. The performance of the complete sewer separation alternative in all figures,
however, is based on complete, system-wide sewer separation.

From Figure 12.2-1, the most cost-effective alternative for controlling fecal coliform bacteria
was consolidation to a screening and disinfection facility located in the vicinity of outfall
BOS076. From Figures 12.2-2 and 12.2-3, the most cost-effective alternative for controlling
TSS and BOD loads in CSOs appeared to be one of the 3-month storm controls, either
consolidation to storage near outfall BOS080 or consolidation to storage or primary treatment
near outfall BOS076. These two curves showed a general trend of increased performance for
increased cost. From the receiving water monitoring and modeling conducted during conceptual
planning, fecal coliform bacteria from CSO was determined to contribute to nonattainment of
water quality standards in the Reserved Channel under future planned conditions. While BOD
and TSS loads from CSO represented a significant percentage of the total BOD and TSS loads to
the Reserved Channel, these parameters did not affect attainment of water quality standards.
(-)

Based on these considerations, the cost/performance analysis based on CSO loads only supported
selection of the most cost-effective alternative for controlling fecal coliform bacteria, which was
consolidation to a screening and disinfection facility near outfall BOS076.

Figure 12.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to the Reserved Channel. For this receiving water segment, "all sources" includes CSO and
stormwater. A significant boundary source was not identified for the Reserved Channel. The
relatively minor impact of stormwater was evident in that the highest level of CSO control
resulted in between 90 and 95 percent removal of the total fecal coliform bacteria load. Based
on Figure 12.2-4, the most cost-effective alternative, based on removal of total fecal coliform
bacteria loads, was consolidation to a screening and disinfection facility near BOS076. Figures
12.2-5 and 12.2-6 present cost versus percent removal of BOD and TSS loads to the Reserved
Channel from all sources. These curves were very similar in shape to the curves based on CSO
loads only, but the overall removal percentages were reduced due to the untreated stormwater.

l)
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For these parameters, the optimum alternatives appeared to be the 3-month consolidated storage
or primary treatment options.

Based on the cost/performance curves, the most cost-effective alternative would be either
consolidation to a screening and disinfection facility near outfall BOS076 or one of the 3-month
consolidation alternatives. Since fecal coliform bacteria from Reserved Channel CSO discharges
contributed to non-attainment of water quality standards, while TSS and BOD from CSO did
not, the initially preferred alternative for the Reserved Channel was consolidation to a screening
and disinfection facility near outfall BOS076. During the summer 1994 workshop sessions,
however, as it became apparent that relocation of CSOs to the Reserved Channel would become
the preferred alternative for North Dorchester Bay, the potential benefits of combining that
alternative with the Reserved Channel alternative also became apparent. Providing consolidation
to a screening and disinfection facility near outfall BOS080 would provide a higher level of
control for the Reserved Channel, due to the greater storage in the larger consolidation conduit,
at a higher cost for the Reserved Channel. If, however, that facility also served the North
Dorchester Bay CSO relocation conduit, the combined cost of the two projects would be less
than the cost to have separate pumping, screening, and disinfection facilities for the Reserved
Channel and North Dorchester Bay Consolidation Conduits.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving-water-wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact, and siting rank orders for the alternatives for the Reserved
Channel are presented in Table 12.2-1. For each category, "1" was the highest rank. Detailed
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TABLE 12.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS FOR
RESERVED CHANNEL

()

()
"'--

CSO Control Alternative

Cost
Rank

Performance/
Water
Quality
Impact Rank

Complete Sewer Separation

2

1

1

4

Control of 1-Year Storm
Consolidation to Storage Facility near BOS080

3

1

2

6

Control of 1-Year Storm
Consolidation to Storage Facility near BOS076

3

1

2

6

Control of 1-Year Storm
Consolidation to Primary Treatment Facility near
BOS080

3

1

2

6

Control of 1-Year Storm
Consolidation to Primary Treatment Facility near
BOS076

3

2

2

7

Control of 1-Year Storm
Consolidation to Screening and Disinfection Facility
nearBOS080

2

1

2

5

Control of 1-Year Storm
Consolidation to Screening and Disinfection Facility
nearBOS076

2

2

2

6

Control of 3-Month Storm
Consolidation to Storage Facility near BOS080

2

1

2

5

Control of 3-Month Storm
Consolidation to Storage Facility near BOS076

2

2

2

6

Control of 3-Month Storm
Consolidation to Primary Treatment Facility near
BOSD76

2

2

2

6

Floatables Control at Each Outfall

1

3

1

5
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backup for the rankings is included in the appendices to the Conceptual Plan. As indicated in
Table 12.2-1, the ranking methodology did not present a clearly preferred alternative. The
highest rank was assigned to sewer separation, but this ranking was misleading because the
performance was based on system-wide separation, while the cost was based on local separation
upstream of the outfalls. After sewer separation, the next-highest-ranked alternatives were
consolidation to screening and disinfection near outfall BOS080, consolidation to 3-month
storage near outfall BOS080, and floatables control at each outfall. Floatables control alone
would not meet the water quality goals for the Reserved Channel, while consolidation to
3-month storage was not as cost-effective at controlling fecal coliform as consolidation to
screening and disinfection. The ranking methodology therefore supported selection of
consolidation to screening and disinfection near outfall BOS080 as the preferred alternative for
the Reserved Channel.

12.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

C)
This section presents the specific project objectives and key design criteria used in developing
alternatives for the Reserved Channel Consolidation Conduit.

12.3.1 Project Objectives

The objectives of the Reserved Channel Consolidation Conduit project are:

•

In conjunction with the Reserved Channel CSO Facility (Chapter 13), provide the
hydraulic capacity necessary to convey the peak flow from up to the 2-year storm
at the overflow from each regulator associated with outfalls BOS076 to BOS079

•

In conjunction with the North Dorchester Bay Consolidation Conduit
(Chapter 11), provide an off-line storage conduit for smaller storms, minimizing
the annual frequency of discharges to the Reserved Channel
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•

Optimize the use of remaining outfalls, eliminating, if possible, outfalls no longer
required to provide relief, and provide floatables control at remaining outfalls

In addition, an objective of the overall project implementation is to minimize constructionperiod and long-term impacts of the consolidation conduit on the local residents and businesses
of South Boston.

12.3.2 Design Criteria

The basis of design for the Reserved Channel Consolidation Conduit project includes flows and
loads, subsurface conditions, tunneling construction techniques, excavate handling, and air
handling considerations. Separate but related criteria apply to near-surface features associated
with the consolidation conduit. A discussion of general sizing criteria for unit processes and
project components is presented in Chapter 8 of the DEIR, and examples of unit process and

()

sizing criteria data sheets are included in Appendix D of the DEIR. The following sections
identify project-specific aspects of the design criteria applicable to the Reserved Channel
Consolidation Conduit.

Flows and Loads. The peak flow to be conveyed by the Reserved Channel Consolidation
Conduit was determined by conducting a comparison of conduit sizing and cost corresponding to
the peak flows from various design storms, ranging from 3-month to 2-year recurrence intervals.
The size and preliminary capital cost of conduits sized for this range of flow conditions are
presented in Table 12.3-1 (these costs do not include consideration of contaminated material
handling). The relationship between size and cost does not yield a most cost-effective point
("knee of the curve"). Rather, the relationship demonstrates a slight economy of scale as the size
of the conduit increases.

An unusual aspect of the flows presented in Table 12.3-1 is that the peak flows in the typical
year is greater than the 2-year storm flow. The reason for this apparent discrepancy is that the

~~-)
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TABLE 12.3-1. SUMMARY OF CONDUIT SIZE AND PRELIMINARY COST FOR A
RANGE OF DESIGN FLOWS
Design Storm

Peak Flow in
Consolidation
Conduit (mgd)

Diameter of
Conduit
Required (ft)

Available
Volume in
Conduit (mg)

Preliminary
Capital Cost

3-Month

45.1

5

0.43

$15,500,000

Largest in
Typical Year

196

8

0.61

$19,200,000

1-Year

85.7

6

0.83

$16,900,000

2-Year

174

8

1.09

$19,200,000

typical year simulation includes a storm with a short duration but very intensity. Based on the
theoretical full-pipe capacity and a slope of 0.001, a 9-foot diameter tunnel would be required.
The 8-foot diameter conduit could carry the peak flow of 196 mgd with less than one foot of
surcharge at the upstream end. Since this level of surcharge would not cause an activation at

()

outfalls BOS076 to BOS079 along the Reserved Channel, the 8-foot diameter conduit was
considered to be acceptable for this peak flow.

Further, for storms greater than approximately the 2-year storm, the combined flow from the
Reserved Channel and North Dorchester Bay Consolidation Conduits would exceed the pumping
capacity of the Reserved Channel CSO Facility. Thus, for these storms, flow into the Reserved
Channel Consolidation Conduit would be throttled, limiting the maximum flow conveyed in the
conduit to approximately the 2-year storm peak flow. For this reason, providing hydraulic
capacity greater than the 2-year storm was not considered. While a conduit greater than 8 feet in
diameter would increase the available storage capacity within the consolidation conduits, the
diameter would have to more than double, to 17 feet, to provide sufficient additional storage
capacity to reduce the discharge frequency of the Reserved Channel Pumping Facility from three
to two in the typical year. Providing conveyance capacity for the 2-year storm, as opposed to a
smaller storm, would provide a margin of safety should future CSO control goals for the
12-20
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Reserved Channel become more stringent. For a project of this magnitude, the remedy for
providing insufficient capacity would have substantial impacts on the community. Thus, the
incremental cost for providing capacity for the 2-year storm appears to be justified by the
additional level of confidence that in the future, additional conveyance capacity would not be
required. An 8-foot diameter consolidation conduit is therefore proposed.

Construction of the Reserved Channel Consolidation Conduit is currently scheduled to start upon
completion of the North Dorchester Bay Consolidation Conduit. While the North Dorchester
Bay conduit is proposed to be of a larger diameter than the Reserved Channel conduit, there
could be a potential cost savings if the same tunnel boring machine used to construct the North
Dorchester Bay could be used for the Reserved Channel conduit. It is not uncommon for a
contractor to offer a slightly larger diameter conduit than required when the contractor already
owns a larger tunnel boring machine. The contractor for the North Dorchester Bay
Consolidation Conduit may be able to offer a competitive bid for the Reserved Channel
(~)

Consolidation Conduit project on this basis.

For this project, a cleansing velocity of 2.5 fps was established as a minimum criterion to move
grit within the tunnel downstream to the proposed pumping facility wet well, where it can be
removed more easily during regular maintenance intervals. For very small flows, it was
determined to be impossible to achieve cleansing velocities for the 8 foot-diameter tunnel at a
slope of 0.001 ft/ft. Therefore, the 3-month storm was chosen as the storm event for achieving
the minimum velocity of 2.5 fps. Table 12.3-2 summarizes the peak flow velocities that are
predicted to be achieved in the consolidation conduit for the 3-month storm. Flows are
presented by reach (from outfall to outfall) of the consolidation conduit. As shown in
Table 12.3-2, the minimum velocity is exceeded for the 3-month storm; without providing
formed inverts in the consolidation conduit.
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TABLE 12.3-2. SUMMARY OF PEAK FLOW VELOCITIES IN THE
CONSOLIDATION CONDUIT FOR THE 3-MONTH STORM

IFrom

I To

I Flow (cfs)

I Velocit:y (f:Qs)

BOS078

BOS079

69

4.3

BOS079

CSO facility

70

5.0

I

Tables 12.3-3 through 12.3-5 present the overflow volumes and pollutant loads predicted for
outfalls BOS076 through BOS079 under future planned conditions and under the preferred
alternative, for the 3-month storm, 1-year storm, and typical year, respectively. Table 12.3-6
presents the predicted activation frequencies and volumes for outfalls BOS076 through BOS079
under future planned conditions and under the preferred alternative. These tables also include
the predicted discharges from the proposed Reserved Channel CSO Facility (Chapter 13).

Tunnel Construction Techniques. Tunnel construction techniques may be broken down into

(-)

two categories:

•

Tunnel excavation methods

•

Tunnel lining methods

Based on the diameter and length of the Reserved Channel Consolidation Conduit, a tunnel
boring machine (TBM) would be used to excavate the tunnel. Criteria governing selection of the
type of TBM were discussed in Chapter 11 of the DEIR, and a discussion on the type most
suited to this project is presented in Section 12.4, Engineering Alternatives and Evaluations.

Because the consolidation conduit will be constructed in "soft ground"

~as

opposed to bedrock),

a liner system will be required for structural support as well as to limit groundwater infiltration.
Criteria that govern the selection of a liner system include soil and groundwater conditions,
compatibility with the selected TBM, and surface impacts. Surface impacts are directly related
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TABLE 12.3-3. PREDICTED EFFLUENT POLLUTANT LOADS FOR THE
3-MONTH STORM
Loads Discharged to Reserved Channel
Fecal Colifonn
Bacteria
(counts x 109 )

Volume (mg)
FPC<1>

Outfall

PA<2>

PA<2>

FPC<I)

Total Suspended
Solids, TSS (lbs)

Biological Oxygen
Demand, BOD (lbs)

PA<2>

FPC< 1>

PA<2>

FPC 0 >

BOS076

2.61

0.00

5,320

0.00

3,052

0

1,700

0

BOS078

0.80

0.00

1,640

0.00

938

0

522

0

BOS079

0.13

0.00

270

0.00

152

0

85

0

BOS080

0.29

0.00

580

0.00

333

0

185

0

0.00

N/A

0.00

N/A

0

N/A

0

Proposed Reserved Channel N/A
CSO Facility
(1)
FPC = Future planned conditions
PA = Preferred alternative
(2)

TABLE 12.3-4. PREDICTED EFFLUENT POLLUTANT LOADS FOR THE
1-YEARSTORM

C~)

Loads Discharged to Reserved Channel

Volume (mg)
FPc<!)

Outfall

FPC<1>

PA<2>

Total Suspended
Solids, TSS (lbs)
PA<2>

FPC<1>

Biological Oxygen
Demand, BOD (lbs)
PA<2>

FPC 0 >

BOS076

5.89

0.00

12,000

0

6,878

0

3,832

0

BOS078

2.29

0.00

4,670

0

2,675

0

1,490

0

BOS079

0.56

0.00

1,140

0

652

0

363

0

BOS080

0.84

0.00

1,710

0

980

0

546

0

Proposed Reserved Channel
CSO Facility

N/A

10.6

N/A

80

N/A

7,900

N/A

4,300

(1)
(2)

lJ

PA<2>

Fecal Colifonn
Bacteria
(counts x 109 )

..

FPC = Future planned conditions
PA = Preferred alternative
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TABLE 12.3-5 PREDICTED EFFLUENT POLLUTANT LOADS FOR THE
TYPICAL YEAR
Loads Discharged to Reserved Channel

Volume (mg)
FPC 0 >

Outfall

PA<2>

Fecal Coliform
Bacteria
(counts x 109 )
FPc<!)

Biological Oxygen
Demand, BOD (lbs)

Total Suspended
Solids, TSS (lbs)

PA<2>

PA<2>

FPC<1>

PA<2>

FPC0 >

BOS076

47.3

0.00

96,380

0.00

55,263

0

30,789

0

BOS078

11.8

0.00

24,030

0.00

13,778

0

7,676

0

BOS079

2.07

0.00

4,220

0.00

2,417

0

1,347

0

BOS080

4.82

0.00

9,820

0.00

5,628

0

3,136

0

Proposed Reserved Channel
CSO Facility

N/A

25.2

N/A

191

N/A

18,700

N/A

10,300

(1)
(2)

FPC= Future planned conditions
PA =Preferred alternative

TABLE 12.3-6. PREDICTED CSO FREQUENCY AND VOLUME FOR
TYPICAL YEAR
Activation Frequency
(#/year)

C)

CSO Volume
(mg/year)

Outfall
FPC0 >

PA(2)

FPC

PA

BOS076

43

0

47.33

0.00

BOS078

28

0

11.80

0.00

BOS079

18

0

2.07

0.00

BOS080

24

0

4.82

0.00

N/A

3

N/A

25.2(3)

66.02

25.2(3)

Proposed Reserved Channel CSO Facility
TOTAL
(1)

(2)
(3)

..
·FPC= Future planned cond1t10ns

PA =Preferred alternative
Of the 25.2 mg of annual discharge, approximately 15.4 mg would be stormwater, and 9.6 mg would be CSO.
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to the number and flexibility of location of shafts. These criteria are presented in Chapter 11 of
the DEIR and discussed specifically for this project in Section 12.4.

Subsurface Conditions. Subsurface conditions such as soil types, depth and type of rock,
groundwater, and underground manmade structures impose criteria on the horizontal and vertical
alignment of the consolidation conduit. A planning-level geotechnical exploration program was
conducted to provide preliminary information on the subsurface geology. For the Reserved
Channel Consolidation Conduit, the geotechnical program involved developing a series of six
borings and a seismic refraction survey along East 1st Street. Additional information related to
subsurface conditions was obtained from borings conducted in the past as part of other projects,
as well as from studies and maps available in the literature. Additional details on the results of
the subsurface exploration program and related geotechnical issues are included in the Draft
Geotechnical Feasibility Report (MWRA, 1996d).

()

Criteria related to subsurface conditions involve minimizing risk of encountering an obstruction
or other unfavorable excavation conditions along the route of the consolidation conduit. Criteria
specific to the Reserved Channel Consolidation Conduit include:

•

Avoiding bedrock

•

Minimizing excavation in mixed-face conditions

•

Avoiding, to the extent possible, areas where underground obstructions such as
old seawalls are suspected to exist

Specific criteria related to minimum cover and minimum clearance from existing utilities are
included in Appendix D of the DEIR. The remaining criteria are discussed in more detail in the
context of the specific route alternatives under Section 12.4.

ij

"'·
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Excavate Handling. The primary issues related to excavate handling involve the method for
transporting the tunnel spoils away from the project area and the special handling requirements
that may be imposed, depending on the quality of the spoils. For this project, transportation
options are either to truck the material or to transport it by barge. The general criteria for
evaluating these options include cost and environmental impacts, and the evaluation is discussed
in Section 12.4. Variations in spoils quality, specifically with regard to the degree of
contamination with either hazardous or nonhazardous material, have a direct impact on cost and
material handling methods. Unit costs and special handling requirements for a range of levels of
contamination are presented in Chapter 11 of the DEIR, while the potential for encountering
contaminated soil or groundwater along the proposed routes of the consolidation conduit is
discussed in Section 12.4.

Conduit Ventilation/Odor Control. As the consolidation conduit fills during a storm event,
the air that is displaced by incoming flow must be exhausted from the conduit. Conversely,
when the conduit is dewatered at the end of a storm, air must enter the conduit to replace the
volume of flow being removed. In addition to moving air into and out of the conduit, the
ventilation system must also minimize the discharge of odors from the conduit. The Reserved
Channel Consolidation Conduit will be vented through an activated carbon odor control system
at the upstream end, near outfall BOS078. Odor control design criteria are referred to in
Chapter 8 of the DEIR. While no venting is currently anticipated at dropshafts, the need to
provide intake vents with backflow dampers at one or more dropshafts should be evaluated
during design.

Near-Surface Features. For the Reserved Channel Consolidation Conduit, near-surface
features include:

•

Connecting conduits between CSO diversion structures and the dropshafts

•

Tunnel shafts (mining shafts, access shafts, dropshafts)
12-26
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•

Floatables control at the existing regulators

Criteria for these features are referenced in Chapter 8 of the DEIR.

12.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

As described in Chapter 11 of the DEIR, evaluations of technologies associated with tunnel
construction were conducted first, followed by evaluation of route alternatives based on the
selected tunneling technologies. In conjunction with the evaluation of routes, the potential to
close one or more of the remaining outfalls along the Reserved Channel was evaluated, and
alternatives for providing floatables control were developed for the outfalls to remain open.
These evaluations are presented in the sections that follow.

12.4.1 Technology Evaluations

The following section describes the process of selecting appropriate tunneling technologies for
the Reserved Channel Consolidation Conduit project. Floatables control technologies are
discussed under Section 12.4.3, Outfall Consolidation and Floatables Control.

Tunnel Boring Machine. The route options for the Reserved Channel Consolidation Conduit
run parallel to the southern shoreline of the Reserved Channel, along East 1st Street or further
south along Broadway. The subsurface exploration program conducted along the East 1st Street
route indicated conditions consistent with old shoreline mapping of the area. These conditions
consisted of a fill layer of varying thickness overlying a sand layer in the eastern portion of the
project area, glacial till in the middle portion, and clay in the western portion. Beneath the sand
and clay layers was a thin layer of glacial till, which was underlain by argillite bedrock. While
no subsurface exploration program was performed along the Broadway route, it was assumed
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that subsurface conditions would be similar to those found on East 1st Street, except that the
marine clay layer is most likely thinner and bedrock elevation is likely higher.

Conduit construction along the eastern end of either the East 1st Street or Broadway route would
have to contend with potential running and flowing sands and high potential for groundwater
inflows, along with a relatively high potential for encountering contaminated soil or
groundwater. Both the slurry machine and earth-pressure-balance tunnel boring machine,
discussed in Chapter 11, would be suitable for handling the soil and groundwater conditions
expected.

Tunnel Lining System. Both a precast, bolted, segmental lining system, placed under the shield
of the tunnel boring machine, and a precast reinforced concrete pipe system, which would be
jacked in behind the tunnel boring machine, could be considered as the tunnel lining system for
the Reserved Channel Consolidation Conduit. A detailed comparison of both lining systems was
presented in Chapter 11 for the North Dorchester Bay Consolidation Conduit. Many of the
points of comparison presented for that project apply to the Reserved Channel Consolidation
Conduit. These include:

•

Number of shafts. A jacked-pipe lining would require four more shafts than a
precast, bolted, segmental lining system. More shafts translate into higher
construction cost and greater environmental impact.

•

Risk of unplanned shafts. A jacked-pipe lining system poses a greater risk of
unplanned shafts due to the potential of encountering higher friction forces than
anticipated. This would cause the jacking and tunneling operations to stop, at
whatever point jacking loads became excessive, and an unplanned shaft to be
sunk.

Based on these considerations, the precast, bolted, segmental lining system was selected as the
preferred tunnel lining technique for the Reserved Channel Consolidation Conduit.
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Tunnel Shafts. Three types of shafts will be used for this project:

•

Mining shaft

•

Equipment removal shaft

•

Dropshaft

The mining shaft will be located at the downstream end of the consolidation conduit, near the
Reserved Channel CSO Facility. This shaft will be approximately 25 feet in diameter, allowing
sufficient space to lower the TBM into the shaft and to permit excavate removal, dewatering,
ventilation, and electrical equipment associated with the tunneling operation. Tunnels are
typically bored in the upstream direction, so that groundwater infiltration does not accumulate at
the excavation face. At the upstream end of the consolidation conduit, an equipment removal
shaft is required to remove the TBM from the tunnel. This shaft will be approximately 20 feet in
diameter and for this project will also serve as a dropshaft.

()

Dropshafts are required at locations where flow from surface conduits is to be conveyed to the
consolidation conduit. These shafts are sized based on the peak flows tributary to the shafts,
while additional space may be provided to vent air from the tunnel. For planning purposes, the
dropshafts have been assumed to be 8 feet in diameter. The air passageway may be equipped
with access ladders for personnel entry into the conduit for inspection and maintenance. Access
to the consolidation conduit is generally provided every 3,000 feet. The dropshafts can be
located either directly over or offset from the consolidation conduit, depending on surface siting
considerations. A typical dropshaft is shown in Figure 12.4-1.

Diversion Structures. Diversion structures would be constructed over the existing outfall pipes

downstream of the regulators. These structures would function as regulators, diverting flow
from the outfall into the consolidation conduit. When the hydraulic capacity of the consolidation
conduit is exceeded, flow would pass over a weir to continue down the existing outfall to the
Reserved Channel.
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Excavate Disposal. The Reserved Channel Consolidation Conduit will be mined from a mining
shaft in the same vicinity as the North Dorchester Bay Consolidation Conduit. Excavate
disposal options will therefore be the same as discussed for that project in Chapter 11. For the
estimates prepared for this study, excavated material disposal by trucking has been assumed.

Tunnel Ventilation and Odor Control. The Reserved Channel Consolidation Conduit will be
ventilated at the upstream end through an activated carbon odor control system. The odor
control system would include two approximately 12-foot-diameter dual-bed carbon adsorption
towers, centrifugal fans, ductwork, and inlet and outlet isolation dampers. This equipment
would be housed within an approximately 36-foot square aluminum panel visual screen. The
visual screen would be attached to a single story, 28-foot by 36-foot structure housing
mechanical and electrical equipment. The ventilation and odor control facilities would be
located adjacent to the upstream consolidation conduit dropshaft. A typical plan and section of
the odor control facility are shown in Figure 12.4-2.

C)
12.4.2 Route Alternatives

As described in Chapter 11 of the DEIR, consolidation conduit route alternatives were identified
and evaluated by dividing the overall project route into a number of route sections and
evaluating route options within those sections. During the initial identification of routes for this
project, two sections (A and B) were delineated. Section A ran east-west, parallel to the
Reserved Channel, while Section B ran north-south, parallel to Pleasure Bay. Section B
completely overlapped with Section C of the North Dorchester Bay Consolidation Conduit
project area (Chapter 11); therefore, Section B of the Reserved Channel Consolidation Conduit
is not addressed further. Since Section A covers the entire conduit route and the route options in
Section A represent the route alternatives for this project, the term Section A has been dropped
in subsequent discussion. Following completion of the Interim Assessment ofFacility Siting
report (IAFS) (MWRA, 1995), two route options were short-listed for detailed evaluation in
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Section A, as shown in Figure 12.4-3. Costs associated with the route options are presented in
Table 12.4-1, and construction risk factors are presented in Table 12.4-2. The cost for the
East 1st Street route alternative presented in Table 12.4-1 includes a revision to the upstream
connecting conduit configuration developed since the DEIR, as described below. Following are
descriptions of the route options evaluated for this project.

East 1st Street. Under this route option, the consolidation conduit would run under East
1st Street to pick up flow from CSO outfall conduits in the immediate vicinity of the
consolidation conduit. As presented in the DEIR, the length of the consolidation conduit along
East 1st Street would be approximately 3,300 feet. Dropshafts for outfalls BOS078 and BOS079
would be located just off of East 1st Street, while approximately 550 feet of 66-inch connecting
conduit would be installed across the Casey & Hayes truck depot parking lot (Site P in the IAFS)
to connect outfall BOS076 to the equipment/dropshaft at the upstream end of the consolidation
conduit. The odor control facility would be located adjacent to the equipment shaft on Site P.

C~)
Subsequent to the completion of the DEIR, the impacts of locating the 66-inch connecting
conduit in the Casey & Hayes parking lot on the potential future development of that site
prompted a reevaluation of alternatives to route flows from outfall BOS076 to the upstream end
of the Reserved Channel Consolidation Conduit. As part of this evaluation, consideration was
given to ending the consolidation conduit at I Street, adjacent to outfall BOS078. Three
potential alternatives were evaluated, as follows:

CJ

•

Connecting conduit from outfall BOS076 to the end of the consolidation conduit
at H Street, via Casey & Hayes parking lot (DEIR alternative)

•

Connecting conduit from outfall BOS076 to the end of the consolidation conduit
at H Street, via Pappas Way

•

Connecting conduit from outfall BOS076 to the end of the consolidation conduit
at I Street, via Pappas Way

12-33

South Boston

LEGEND

----·

1:
- · =-

. . - · -· -· -· - : . .:7 :

! _ ·-

-

L. .•••

Proposed Conduit
Surface Piping
Pumping Facility
Site Options

I

Location of
CSO Facility

•

Odor Control Facility

•

Drop Shaft
MWRA Interceptors
Community Sewers

•

•

South Boston
Interceptor
CSO Outfall
Regulator
PROJECT NO. 14

)

1000

0

1000

~~--~-~-~-~~~~~~~
SCALE IN FEET

Figure 12.4-3.
RESERVED CHANNEL
CONSOLIDATION CONDUIT
ROUTE OPTIONS.

)
:~

R~IHd

Juty 26,

1 ~ 97

Reserved Channel Consolidation Conduit

(}

TABLE 12.4-1. COSTS OF ROUTE OPTIONS WITHIN SECTION A FOR
THE RESERVED CHANNEL CONSOLIDATION CONDUIT

Capital Cost
without Site
Acquisition<!)

Site
Acquisition
Cost<2)

Total Capital
Cost,
including
Site
Acquisition

East 1st
Street

$25,420,000

$30,000

$25,450,000

$40,000

$20,430,000

Broadway

$37,120,000

$30,000

$37,150,000

$40,000

$29,560,000

Route Option

(1)

(2)

Annual
O&MCost

Net Present
Value

Capital cost includes consolidation conduit, shafts, diversion structures, surface piping, and odor control.
Costs for floatables control are presented separately, under Section 12.4.3
Based on estimate of 1994 assessed value.

A fourth alternative, involving a connecting conduit from outfall BOS076 to the end of the
consolidation conduit at I Street, via a direct route under the Reserved Channel, was initially

(~)

investigated. While this alternative would have represented the shortest route, the granite block
seawalls lining the western end of the Reserved Channel would likely have forced this
connecting conduit to be an inverted siphon. The construction and O&M uncertainties
associated with this alternative were sufficient to eliminate it from further consideration.

The components and costs for each of the three alternatives evaluated in detail are presented in
Table 12.4-3. The costs in this table are based on a Reserved Channel Consolidation Conduit
route along East 1st Street.

As indicated in Table 12.4-3, the route through the Casey & Hayes lot to H Street would be the
lowest cost. However, given that this lot is to be avoided, the next-lowest-cost alternative would
be to run the connecting conduit along Pappas Way and East 1st Street to the end of the
consolidation conduit at I Street. This alternative would eliminate the need for a separate
dropshaft for the outfall BOS076 flows, since the connecting conduit would tie into the

lJ
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TABLE 12.4-2. CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE OPTIONS
FOR THE RESERVED CHANNEL CONSOLIDATION CONDUIT
Component
Route
Option
East 1st
Street

Tunnel
Geotechnical: Route passes
through sands and gravels, till, and
clay; mixed face conditions.
Groundwater: Sands and gravels
with high groundwater level in
eastern part of route. Significant
water inflows will occur at any
open face.

Surface Piping
Groundwater: Microtunneled connecting
conduits for outfalls BOS078 and BOS079
not required due to proximity of flow
diversion points to consolidation conduit.

Shafts
Groundwater: Dropshaft connection will require
grouting to seal off water inflows.
Obstructions: Many utilities in East 1st Street, but
dropshafts and equipment removal shaft located just
off East 1st Street. Construction shaft located on
facility site.

Obstructions: Buried railroad tracks in L
Street. Many utilities in East 1st Street.
Shorter total surface piping length compared
to Broadway route reduces risk of
Contamination: Contaminated soils likely to be
encountering unforseen obstructions.
encountered along East 1st Street.

Obstructions: Cobbles likely to be
Contamination: Contaminated soils likely
encountered, with boulders
possible. 20-inch gas line along
to be encountered along East 1st Street.
East 1st Street between L (Summer)
and M Streets.
Contamination: Contaminated
soils likely to be encountered along
East 1st Street.
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TABLE 12.4-2. (Continued) CONSTRUCTION RISK FACTORS ASSOCIATED WITH ROUTE
OPTIONS FOR THE RESERVED CHANNEL CONSOLIDATION CONDUIT

Component
Route
Option
Broadway

Tunnel
Geotechnical: Assumed same as
East 1st Street, but, since alignment
is closer to high ground, bedrock is
likely higher. Clay layer not likely
to be encountered in western part of
route.

Surface Piping
Groundwater: Connection of
microtunneled connecting conduits to main
consolidation conduit below groundwater
levels will require grouting of interface.

Shafts
Groundwater: Dropshaft connections will require
grouting to seal off water inflows.

Obstructions: Many utilities in East 1st Street, but
dropshafts located just off East 1st Street. 16-inch
Obstructions: 16-inch water main in L
gas main in Emerson Street at equipment shaft
Street. Connecting conduits on I and L
location, and buried railroad tracks in Emerson
Groundwater: High groundwater Streets will be at depths of up to 30 to 50
Street. Construction shaft located at 0 or P Streets
assumed for entire route.
feet below grade and must be microtunneled. or Farragut Road/Marine Park, depending on North
Longer and deeper connecting conduits than Dorchester Bay Consolidation Conduit route; limite1
Obstructions: Risk of encountering for East 1st Street route increases risk of
surface work area for contractor.
cobbles and boulders assumed to be encountering unforseen obstacles and would
increase cost of remedy.
greater than East 1st Street. route,
Contamination: Less evidence of contamination
since entire Broadway route
along Broadway than along East 1st Street.
assumed to be sands, gravel and till. Contamination: Less evidence of
contamination along Broadway than along
East 1st Street.
Contamination:. Less evidence of
contamination along Broadway than
l'llon~

Fl=!o;:t 1 o;:t

~trP.P.t
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TABLE 12.4-3. COMPONENTS AND COSTS OF ALTERNATIVES FOR ROUTING
FLOW FROM OUTFALL BOS076 TO THE RESERVED CHANNEL
CONSOLIDATION CONDUIT

()

Alternative
Component

BOS076 to H Street
via Casey & Hayes

BOS076 to H Street
via Pappas Way

BOS076 to I Street
via Pappas Way

Reserved Channel
Consolidation Conduit
length (ft)

3,300

2,900

2,900

Number of Drop Shafts

2

2

1

Length of 66-in
Connecting Conduit (ft)

550

1,450

1,450

$24,290,000

$26,050,000

$25,420,000

Capital Cost (not incl.
Land Acquisition and
floatables control)

(~)
equipment removal shaft that would also serve as the dropshaft for outfall BOS079. It is
expected that the connecting conduit would be installed by microtunneling, to minimize the
impacts on traffic along Pappas Way and East 1st Street.

This alternative would also result in relocation of the odor control facility to property currently
owned by Boston Edison, on the north side of East 1st Street just east of outfall BOS078. While
this location would be closer to residences on I Street, residences were also located in the general
vicinity of the previous location on the Casey & Hayes property at the end of H Street.
Additional environmental impacts associated with routing the connecting conduit around the
Casey & Hayes property and locating the odor control facility at I Street are presented in
Section 12.6.

12-38

Reserved Channel Consolidation Conduit

()

Since the I-Street-via-Pappas-Way alternative had the lower cost of the two alternatives
considered for routing the flow around the Casey & Hayes site, and did not have significantly
greater environmental impacts, this alternative was selected as preferred.

Another consideration for the upstream end of the Reserved Channel Consolidation Conduit was
whether to intercept the flow at the downstream end of outfall BOS076, as presented in the
DEIR, or to run separate connecting conduits to capture the overflow at each of the four
upstream regulators. Capturing the flow at the upstream regulators would increase the length of
connecting conduit required, but would avoid the capture of approximately 27 acres of separate
drainage tributary to the outfall downstream of the regulators. Approximately 3,400 feet of 42inch to 66-inch diameter connecting conduit would be required to capture the discharges at the
regulators and convey flow to a dropshaft at I Street, compared with 1,450 feet of 66-inch
diameter connecting conduit associated with the preferred connecting conduit route described
above. The reduction in peak flow associated with avoiding capture of the additional stormwater
( )

would not affect the sizing of the Reserved Channel Consolidation Conduit. Approximately
12 mg less flow would be captured in the typical year, but the activation frequency of outfalls
BOS076 to BOS079 would not be affected. The potential O&M cost savings associated with the
reduction in dewatering pumping at the Reserved Channel CSO Facility would be approximately
$600 per year. The capital cost and net present value of the connecting conduits from each
regulator to I Street would be approximately $8.5 million and $6.6 million, compared with
$3.3 million and $2.6 million for the connecting conduit from outfall BOS076 to I Street via
Pappas Way. Based on this evaluation, the alternative of capturing flow at the individual
BOS076 CSO regulators was eliminated, and the capture of flow at outfall BOS076 was
retained.

The downstream end of the consolidation conduit would curve onto Site J, on a 400-foot radius,
to a construction shaft located between East 1st Street and the abandoned MBTA power station.
On completion of the consolidation conduit tunneling work, this construction shaft would be
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connected to the North Dorchester Bay Consolidation Conduit, which passes through the site to
the Reserved Channel CSO Facility. This sequence of construction is based on the current court
schedule, which indicates that work on the Reserved Channel conduit will start following
completion of the North Dorchester Bay conduit. At an average production rate in the range of
60 to 70 feet per day, the duration of tunnel boring for the Reserved Channel conduit would be
approximately 41 to 48 days.

The concept of bidding the North Dorchester Bay and Reserved Channel Consolidation Conduits
as a single construction contract, with the conduits constructed either sequentially or
simultaneously, could be further evaluated during design. Some advantages and disadvantages
of one versus two construction contracts are presented in Table 12.4-4. The layout of the
junction chamber between the Reserved Channel and North Dorchester Bay Consolidation
Conduits would depend on the selected sequence of construction.

The Bay conduit is expected to have two mining shafts: one located at the downstream end of
the conduit at the Reserved Channel CSO Facility, and one located between the abandoned
power station and East 1st Street. In order to avoid space conflicts with the contractor
constructing the Reserved Channel CSO Facility, most of the mining activities would take place
at the shaft near the abandoned power station. Given this arrangement, if both the Bay and
Channel conduits were to be constructed simultaneously, it might be possible to mine both
conduits from a single, oversized shaft located near the abandoned power station. This shaft
would be converted to a gate structure upon completion of the mining operations. The
modulating gate would be provided at the downstream end of the Channel conduit, to allow the
pumping capacity at the Reserved Channel CSO Facility to be dedicated to the Bay conduit
flows under peak conditions.
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TABLE 12.4-4. ADVANTAGES/DISADVANTAGES OF ONE VERSUS TWO
CONSTRUCTION CONTRACTS FOR BAY AND CHANNEL TUNNELS

I Advantages

I

(~)

I Disadvantages

One Tunnel
Construction
Contract

• Potential savings in mobilization
costs
• One contractor responsible for all
construction shafts
• Shorter overall duration of
construction impacts
• Potential for cost savings due to
economy of sale
• Potential for using shaft furthest
from East 1st Street for excavate
removal, air handling for both
tunnels

• Greater burden on MWRA cash flow
• Greater construction-related impacts
during construction period
• Risk that problems on Channel tunnel
could divert contractor's attention
from critical path Bay tunnel
• Will require simultaneous
mobilization of two TBMs

Two Tunnel
Construction
Contracts

• More balanced MWRA cash flow
• Construction-related impacts less
severe
• Sole focus of contractor will be on
critical path Bay tunnel
• Potential for Bay tunnel contractor
to win Channel tunnel contract, and
offer to use same TBM with
mobilization savings

• Greater overall duration of
construction impacts
• Will require use of construction shaft
closer to East 1st Street for Channel
tunnel
• If Bay tunnel contractor wins Channel
tunnel job, de mob and remob costs
may still be incurred depending on
timing

If the two consolidation conduit projects were constructed sequentially, the simplest arrangement
would be for a separate mining shaft for the Channel conduit to be constructed adjacent to the
Bay conduit mining shaft in the vicinity of the abandoned power station. Upon completion of
the Channel conduit, the Channel mining shaft would be converted to a gate structure, with a
short connecting conduit to the Bay conduit shaft.

The downstream invert elevation of the Channel conduit would be at elevation 87.0,
approximately 6.5 feet above the crown of the Bay conduit. It is expected that having the
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Channel conduit at a higher elevation than the Bay conduit would facilitate the connection

()

between the two conduits, given that the Bay conduit would be in service at the time the
connection was made.

The subsurface investigation along East 1st Street indicates that the portion of the alignment east
of L Street appears to be within the outwash plain and is underlain by thick deposits of relatively
dense sand, sand and gravel, and thin layers of glacial till and marine clay.· A thick sequence of
glacial till is found in the middle portion of the route, with the till surface apparently filling a
bedrock valley between 0 and L Streets. West of L Street, the medium stiff to stiff clay
sequence beneath the fill materials becomes between 30 and 50 feet thick. Glacial till was found
beneath the entire clay layer in borings west of L Street. It appears that bedrock is below all of
the potential tunnel horizons for this section. Thus, the consolidation conduit excavation along
East 1st Street will be in dense sands and gravels east of L Street, with a portion of the tunnel
potentially excavated partly in the glacial till materials. West of L Street, the tunnel will
continue in the marine clay deposits. Historic maps indicate that, in 1778, the shoreline ran

(~)

north of what is now East 1st Street east of K Street. West of K Street, the 1778 shoreline was
south of East 1st Street (Parsons, 1996).

Soil contamination exceeding Massachusetts Contingency Plan (MCP) reportable concentrations
was reported at the east and west ends of East 1st Street. The site history indicates numerous
potential sources of contamination, releases, leaking underground storage tanks, and MCP-listed
sites along the route option. It is likely, therefore, that soils excavated along this route would
require management in accordance with the MCP.

Broadway. This route option would run parallel to the East 1st Street route, but three blocks
further inland, along Broadway. This route option has several disadvantages due to its location.
The CSO flows to be diverted by the conduit are from outfalls located along East 1st Street. To
divert these flows into a conduit along Broadway would require construction of pipelines from
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East 1st Street to Broadway along I and L Streets. Due to the depth of pipeline construction
required, microtunneling construction methods would be required. The construction of this
connecting piping adds significantly to the cost and construction risk of this route option as
compared to the East 1st Street route. The 1,450 feet of 66-inch connecting conduit between
outfall BOS076 and BOS078, running along Pappas Way and East 1st Street to I Street, would
also be required for the Broadway route. In addition, a construction shaft would be required at
the intersection of Broadway and either 0 Street, P Street, or Farragut Road/Marine Park, and an
equipment access shaft would be required at the intersection of Broadway and Emerson Street.
Shafts at these intersections would result in substantially higher construction cost and greater
environmental impact compared to the East 1st Street route. The odor control facility for this
route option would be located in an existing vacant lot off Emerson Street.

A subsurface investigation program was not performed along Broadway. Existing publications
indicate that the bedrock surface is above elevation 55 MWRA datum west of K Street (Kaye,
(-)

1982). Since Broadway is also above the historic shoreline, a clay unit is not expected to be
encountered along this alignment. The proposed tunnel is expected to encounter outwash sands
and gravel, as well as glacial till.

Along I and L Streets, where the connecting conduits would be installed by microtunneling, fill
materials overlie the sand and gravels, with thin layers of marine clay found in the upper
horizons as the surface pipelines approach East 1st Street. Mixed face conditions could occur at
this sand/clay interface.

Limited information is available regarding soil contamination along Broadway. It appears that
there would be less likelihood of encountering soil requiring MCP management along Broadway
than along East 1st Street.

()
"'-
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12.4.3 Outfall Closing and Floatables Control

Once the route options for the Reserved Channel Consolidation Conduit were developed,
opportunities to close one or more of the outfalls along Reserved Channel were evaluated. For
outfalls that would remain open, alternatives for providing floatables control were developed and
evaluated.

Outfall Closing. Since the outfalls along the Reserved Channel are hydraulically connected
through the dry weather flow connections to the north branch of the South Boston Interceptor,
and will be further connected through the proposed consolidation conduit, consideration was
given as to whether one or more of the outfalls could be permanently closed. However, for
storm events larger than approximately the 2-year storm, flows from outfalls BOS076, BOS078,
and BOS079 into the consolidation conduit would have to be throttled, to give pumping priority
to flow in the North Dorchester Bay Consolidation Conduit. For storm events in the range of the
15- to 25-year storm, all flow tributary to the regulators for outfalls BOS076 to BOS079 may at

()

some point during the storm be diverted directly to the outfall, completely bypassing the
consolidation conduit. Because of this possibility, outfalls BOS076 to BOS079 must remain
open following completion of the Reserved Channel Consolidation Conduit.

Floatables Control. Based on the above discussion, floatables control alternatives were
developed for the regulators associated with outfalls BOS076 to BOS079. As described in
Chapter 8 of the DEIR, an initial technology screening process resulted in a short-list of seven
technologies to be evaluated for application at or upstream of outfalls to remain open following
implerpentation of the CSO conceptual plan. These technologies included:

•

Containment booms

•

Skimmer vessels

•

End-of-pipe netting
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•

In-line netting

•

Underflow baffles

•

Manually cleaned bar screens

•

Horizontal discharge screens

In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control
at Outfalls Not Associated with Other CSO Controls (MWRA, 1996b), detailed evaluations of

floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At each location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was
contingent on the outcome of a pending performance study on underflow baffles. The
performance study was to include both laboratory evaluations on a one-half-scale model system
(-)

and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the recommended alternative at
each of the locations evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Since the
costs and impacts of other structural floatables control technologies are expected to be greater
than underflow baffles by a magnitude similar to that for the locations evaluated in the
December 1996 draft technical memorandum referenced above, underflow baffles were
identified as the preferred alternative for providing floatables control for outfalls BOS076 to
BOS079. If the pending field evaluations indicate that underflow baffles are problematic,
alternatives involving other floatables control technologies should be developed.
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The underflow baffles are proposed to be located within the existing regulators associated with

()

outfalls BOS076 to BOS079. Materials retained behind the baffles during wet weather would be
conveyed to the interceptor system through the existing dry-weather flow connections at the end
of the storm, when surcharging conditions subside. Four regulators are associated with outfall
BOS076, two with outfall BOS078, and one with outfall BOS079. Peak flows and hydraulic
gradients for these regulators for the 1-year and 2-year storms are presented in Table 12.4-5.

The locations of the seven regulators associated with outfalls BOS076 to BOS079 in South
Boston are as follows (refer to Figure 12.4-3):

•

RE076/2-3

Intersection ofF and West 1st Streets

•

RE076/3-3

D Street between Claflin and West 1st Streets

•

RE076/4-3

Intersection of D and West 1st Streets

•

RE076/4-2

Intersection of D and West 1st Streets

•

RE078-4

Intersection of I and East 1st Streets

•

RE078-8

Intersection of I and East 1st Streets

•

RE079-3

Intersection of L (Summer) Street and East 1st Street

(-)

Site plans and plans and sections of the baffle installations for these seven regulators are
presented in Figures 12.4-4 to 12.4-10. The total capital cost, annual O&M costs, and net
present value for providing underflow baffles at these regulators are $79,000, $24,000 per year,
and $356,000, respectively. The work would involve installing stainless steel plates within the
existing regulators. Surface impacts of the work would be limited to providing access to the
regulator manholes during installation of the baffles, and for routine inspections once the baffles
are installed.
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TABLE 12-4.5. PEAK FLOWS AND HYDRAULIC GRADIENTS FOR REGULATORS ASSOCIATED
WITH OUTFALLS BOS076 TO BOS079
--

2- Year Storm Peak Flow (mgd)0 l

1-Year Storm Peak Flow (mgdp>
Regulator<4l

Into
Regulator

To
Interceptor<2l

To Outfall

Into
Regulator

To
Interceptor<2>

To Outfall

1-Year Storm Peak
Hydraulic Gradient OJ

2- Year Storm Peak
Hydraulic Gradient <O

076/2-3

>0.8(3)

1.0/-3.1

5.3

>10.9

1.2/-6.4

21.3

110.69

111.83

076/3-3

>12.0

0.7/-7.8

18.6

>19.9

0.7/-7.0

28.0

109.92

113.27

076/4-2

17.1

4.9/-14.6

31.6

23.9

4.5/-29.3

53.2

110.50

113.77

078-4

8.3

2.3/-2.5

10.9

17.3

2.7/-9.9

27.3

111.96

113.05

078-8

>9.6

5.01-1.1

9.2

>15.6

8.1/0.0

16.6

112.79

117.11

079-3

>6.7

5.0/ -0.1

6.0

>17.7

5.0/-0.1

24.3

113.80

115.47

(1) The peak flows correspond to the design storms occurring at low tide, and the peak hydraulic gradients correspond to the design storms occurring at high
tide.
(2) Negative flow to interceptor indicates surcharging of interceptor back into regulator. For example, 1.48/-4.28 indicates that the peak flow to the interceptor
is 1.48 cfs, and the peak flow from the interceptor back through the regulator is 4.28 cfs.
(3) ">" symbol indicates actual flow into regulator is greater than value indicated. In SWMM, certain separate drainage areas tributary to certain regulators are
input directly to the model node corresponding to the regulator. The peak influent flow reported reflects flow in the model conduit immediately upstream of the
regulator, and does not include flow from the separate stormwater runoff area directly tributary to the regulator node.
(4) Flow data were not available for regulator RE076/4-3. Information on the configuration of this regulator was obtained from the BWSC just prior to
completion of the Final CSO Facilities Plan/Environmental Impact Report.
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12.4.4 Summary

The preceding sections provided background on the Reserved Channel Consolidation Conduit
project, discussed applicable technologies, and presented alternatives for conduit routes and for
providing floatables control at outfalls to remain open. Section 12.5 presents the comparison of
alternatives, incorporating cost, construction risk, and environmental impacts, and documents the
selection of a preferred alternative. Section 12.6 presents updated environmental information
pertaining to the recommended plan.

12.5 COMPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for each route option for the Reserved Channel Consolidation Conduit project

(~_)

are presented in Table 12.5-1. If there was no difference among one or more construction risk or
environmental impacts with mitigation factors, those factors were not included in Table 12.5-1
because they would not differentiate among the site alternatives.

12.5.1 Cost

The costs presented in Table 12.5-1 include capital cost without site acquisition, site acquisition
cost, total capital cost, annual O&M cost, and net present value. The capital cost includes the
cost of the odor control facility and floatables control. The site acquisition cost is for the land
required to site the odor control facility. As indicated in the table, the East 1st Street route
alternative has the lower capital cost and net present value. The two route alternatives have the
same annual O&M cost. The major factors contributing to the higher cost of the Broadway route
alternative are requirements for microtunneled connecting conduits and a second construction
shaft.
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TABLE 12.5-1. DIFFERENTIATING COST, CONSTRUCTION RISK FACTORS, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION
FOR THE RESERVED CHANNEL CONSOLIDATION CONDUIT
ROUTE ALTERNATIVE

II

East 1st Street

Broadway

COST (OOO's)
Capital Cost not including Land
Acquisition
Land Acquisition Cost
Total Capital Cost, including Land
Acquisition
Annual O&M Cost
Net Present Value

$25,500

$37,190

30
25,530

30
37,220

64

64

20,790

29,920

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY
Tunnel

(A) Obstructions: Cobbles likely to be encountered, with boulders possible.
20-inch gas line along East 1st Street between L (Summer) and M Streets.
(D) Contamination: Contaminated soils likely to be encountered along East
1st Street.

Surface Piping

(D) Obstructions: Risk of encountering cobbles and boulders assumed
to be greater than East 1st St. route, since subsurface for entire
Broadway route is assumed to be sands, gravel, and till.
(A) Contamination: Less evidence of contamination along Broadway
than along East 1st Street.

(A) Groundwater: Microtunneled connecting conduits not required for outfalls
BOS078 and BOS079, which avoids need to handle groundwater at the
connecting conduit/consolidation conduit interface.

(D) Groundwater: Connection of microtunneled connecting conduits
to main consolidation conduit below groundwater levels will require
grouting of interface.

(A) Obstruction: Buried railroad tracks in L Street. Many utilities in East
1st Street. Shorter total surface piping length compared to Broadway route
reduces risk of encountering unforeseen obstructions.

(D) Obstruction: 16-inch water main in L Street. Connecting conduits
on I and L Streets will be at depths of up to 30 to 50 feet below grade
and must be microtunneled. Longer and deeper connecting conduits
than for East 1st Street route would increase the risk of encountering
unforseen obstacles and the cost of remedy.

(D) Contamination: Contaminated soils likely to be encountered along East
1st Street.

(A) Contamination: Less evidence of contamination along Broadway
than along East 1st Street.
Shafts

(N) Obstructions: Many utilities in East 1st Street, but shafts planned to be
located off of the street. Construction shaft on facility site.

(D) Contamination: Contaminated soils likely to be encountered along East
1st Street.

(D) Obstructions: 16-inch gas main in Emerson Street at equipment
shaft location, and buried railroad tracks in Emerson Street.
Construction shaft located at 0 and P Streets or Farragut Road; limited
surface work area for contractor.
(A) Contamination: Less evidence of contamination along Broadway
than along East 1st Street.

TABLE 12.5-1 (Continued). ENVIRONMENTAL COMPARISON OF ALTERNATIVES AFTER MITIGATION
RESERVED CHANNEL CONSOLIDATION CONDUIT

()

I

I

I

I

I

ROUTE ALTERNATIVE

I

East 1st Street

I

I

Broadway

I

IMPACTS REMAINING AFTER MITIGATION
PARAMETER

Short -Term

Long- Term

Short- Term

Long-Term

--

~ Disruption of business access;
increased noise levels for residents and
sensitive receptor

--

COMMUNITY
Land Use/ Aesthetics

Historic/ Archaeological

Noise/Vibration

~ Increased noise and traffic
disruption for residents and sensitive
receptors

~ Odor control facility in proximity
to historic properties; impacts on
prehistoric and historical
archaeological resources

--

~ Construction noise for residents
and sensitive receptors

--

--

wOdor control facility in
proximity to historic
properties; impacts on
prehistoric and historical
archaeological resources

wConstruction noise for residents '

--

and sensitive receptors
'

Traffic & Transportation

--

• Major short-term disruption of
truck traffic along East 1st Street for
connection to BOS076

INSTITUTIONAL
NAT. RES.
Key:

0

= Minor or no impact

~ = Moderate impact

•

= Major impact

(A)= Advantage when compared with other alternatives
(D) = Disadvantage when compared with other alternatives
(N) = Neutral (neither an advantage or disadvantage) when compared with other alternatives

)

• Greater number of shaft locations
in intersection; construction impacts
on Emerson, I, L, 0, P, and East 1st
Sts. and Broadway; moderate shortterm disruption of truck traffic route
for outfall connection

--

()

Reserved Channel Consolidation Conduit

12.5.2 Construction Risk

The construction risk factors are organized by project component (tunnel, surface piping, and
shafts). For each component, potential risks related to geotechnical conditions, groundwater,
obstructions, and contamination are identified (Table 12.5-1). These factors facilitate the
comparison of certain aspects of project construction that cannot be fully quantified in terms of
cost. As described in Chapter 11 of the DEIR, each factor is designated as an advantage (A), a
disadvantage (D), or neutral (neither an advantage nor a disadvantage) (N) when compared
among the alternatives under consideration. The Broadway route alternative has higher
construction risk than the East 1st Street route in terms of the tunnel, surface piping, and shafts,
as described below.

Tunnel. The top of bedrock elevation is expected to be higher for the Broadway route
alternative, increasing the risk of encountering bedrock along the route. While contamination is
( )

less likely to be encountered along Broadway, the consequences of encountering bedrock along
the alignment are considered to have a greater impact on the project than contaminated soil or
groundwater. The impacts of contamination would be mitigated, to the extent possible, by the
use of a tunnel boring machine that would prevent groundwater flow from entering the tunnel
excavation. Since part of the East 1st Street route alternative is in clay, while the entire
Broadway route alternative is in sand, gravel and till, the risk of encountering boulders would be
somewhat greater for the Broadway route alternative.

Surface Piping. The Broadway route alternative has substantially longer surface piping,
because flows must be conveyed from the regulators along East 1st Street three blocks south to
Broadway. Since the ground elevation along Broadway is 20 to 40 feet higher than along East
1st Street, the surface piping to Broadway would be deep, requiring installation by
microtunneling. These conditions increase the risks associated with the surface piping for the
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Broadway route alternative. While the risk of encountering contamination is greater along East

/)

1st Street than along Broadway, the Broadway route alternative has more surface piping along
East 1st Street than the East 1st Street route alternative. Thus, the risk of encountering
contamination during installation of the surface piping is greater for the Broadway route option.

Shafts. The shafts for the East 1st Street alternative would be located off East 1st Street, where
the risk of encountering obstructions from existing utilities would be somewhat less compared to
the Broadway route alternative, where shafts would be located in the streets. Options for
locating the equipment access shaft for the Broadway route alternative would be limited by the
presence of the railroad tracks and a gas main in Emerson Street.

12.5.3 Environmental Comparison of Alternatives After Mitigation

Construction of either of the two routes being considered for the consolidation conduit would
result in impacts on community, institutional, and natural resources (Table 12.5-1). On a

( -)
'

relative basis, however, the East 1st Street route appears to affect fewer residences, sensitive
receptors, and businesses than would the Broadway route. Traffic disruption would be greater
along the Broadway route due to the construction of connecting conduits on East 1st, I, and
L Streets, the greater number of shafts required, and the fact that the location of the shafts would
result in roadway capacity reduction at more intersections than the East 1st Street route.

12.5.4 Selection of Preferred Alternative

The East 1st Street route alternative has the lower cost, lesser risk, and lesser environmental
impacts of the two alternatives evaluated for the Reserved Channel Consolidation Conduit. For
these reasons, the East 1st Street route is selected as the preferred alternative. The estimated
capital cost of the preferred alternative, including floatables control and estimated site
acquisition cost, is $25,530,000. The preferred alternative is presented in Figure 12.5-1.
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As described in Chapter 11 of the DEIR, all capital costs presented in both the Draft and Final
CSO Facilities Plan/Environmental Impact Reports were based on construction costs that had
been adjusted to an estimated December 1997 Boston-area Engineering News Record
Construction Cost Index (ENR CCI) of 6754.6. Just prior to completion of the FEIR, the
MWRA developed a revised estimate of the December 1997 ENR CCI of 6970.0. In addition,
the design contract for the Reserved Channel Consolidation Conduit was recently let by the
MWRA. The 20 percent allowance for engineering and construction management used in the
LCCA analysis could then be revised to reflect the actual contract price for these services. Using
the revised ENR CCI, and the actual contract price for engineering and construction
management, the total capital cost for the Reserved Channel Consolidation Conduit project
would be $24,878,000.

12.6 ENVIRONMENTAL EVALUATION

( )

A discussion of those environmental issues that have been affected as a result of changes in the
recommended alternative, or as a result of new or updated information obtained since the
issuance of the DEIR, are described in this section. If the effects on particular environmental
parameters are not affected by changes in the recommended alternative or by new information,
the description of effects as presented in the DEIR is not repeated here. The reader is referred to
Chapter 15, Sections 15.4 and 15.5, of the DEIR. The information contained in this section was
incorporated into the comparison of alternatives contained in Section 12.5.3.

12.6.1 Baseline Environmental Conditions

No substantial changes have been identified in baseline environmental conditions in the vicinity
of the proposed Reserved Channel Consolidation Conduit project since publication of the DEIR.
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12.6.2 Environmental Impacts

Since publication of the DEIR, the odor control facility has been relocated from the Casey &
Hayes truck depot (Site P) to the adjacent Boston Electric Company (BECO) parcel (Site 0) on
East 1st Street across from I Street. Site 0 is a vacant, unmaintained lot purchased by BECO for
future development. The site is bordered to the west by storage buildings on the Casey & Hayes
truck depot lot, and to the south across East 1st Street by residences on lower I Street and
commercial buildings further east along East 1st Street. The eastern and northern portions of the
site are vacant. The facility would be locate don the extreme southwest comer of the site
adjacent to East 1st Street and the storage buildings located on the Casey & Hayes lot. The
footprint of the facility, including the carbon units, is expected to be approximately 36 by
56 feet, as opposed to 10 by 10 feet as reported in the DEIR (see Figures 12.4-2, 12.5-1 and
26.14-7).

The terminus of the proposed consolidation conduit and the access shaft for the conduit would

( •. )

also be located on Site 0. The access shaft would be located west of the odor control facility
site, also adjacent to East 1st Street. The access shaft would require a permanent hatch cover at
grade for access to the conduit, but there would be no permanent, above ground features.

In addition, the proposed route of the BOS076 conduit connector has been changed. The
connector, rather than cut through the Casey & Hayes truck lot (Site P) as proposed in the DEIR,
would extend from the end of the conduit at I Street to the BOS076 outfall conduit via East 1st
Street and Pappas Way (See Figure 12.4.3). The connecting conduit would be microtunneled
rather than open cut. Several jacking and receiving shafts on East 1st Street and Pappas Way
would be required.

Land Use and Aesthetics. Relocation of the odor control facility would decrease the long-term
impacts of the odor control facility slightly as the facility would be located on the southwest
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corner of the currently vacant Site 0, which is owned by Boston Electric Company, rather than
the active Casey & Hayes truck depot lot. However, there would still be long-term impacts on
future development potential, which would be greater than described in the DEIR due to the size
of the facility and the proximity of residences directly across East 1st Street. There would be
some impacts on aesthetics, although landscaping of the facility would improve the aesthetics of
the site over its current condition. The facility would be located in the Waterfront Industrial
District (W-2) and is classified as an allowed use under the Boston zoning code. Consequently,
the facility would e compatible with the largely industrial nature of the area, and impacts are
expected to be moderate. Impacts could be mitigated to minor by compensation for the loss of
property value and development potential and landscaping of the facility to improve aesthetics
from the adjacent residences. In addition, there may be some potential to reduce somewhat the
footprint size of the facility.

Some construction related impacts (historical and institutional) would be reduced by relocation
( )

of the facility location from the active Casey & Hayes truck depot to the vacant BECO site.
Construction would result in noise, parking and traffic, impacts on nearby residences and
businesses, but construction would be largely compatible with the industrial nature of the area.

Historic and Archaeological Resources. Relocation of the odor control facility to the BECO

site would result in a reduction in both long-term and short-term impacts on historical resources.
As the BECO site is not located directly adjacent to any historical buildings, there would be no
or minimal visual impacts on these resources. No long-term impacts on archaeological resources
are anticipated as a result of construction or long-term operation and maintenance of the odor
control facility.

Construction of the BOS07 6 conduit connector along East 1st Street and Pappas Way, however,
would increase potential impacts on historical resources as the route would pass by two
additional historical buildings, the South Boston Gas Light Company and the Bay State Brewery

()
"-~--
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and Malt House, although overall impacts on historic resources would remain moderate. A
jacking shaft and a receiving shaft would be located adjacent to the Bay State Brewery and Malt
House, while a jacking shaft would be located in front of the South Boston Gas Light Company.
Construction may have dust, noise and vibration impacts on these resources. These impacts
could be mitigated to minor by the use of dust suppressants, noise barriers and BAT mufflers,
and vibration monitoring in consultation with MHC.

Air Quality. Relocation of the odor control facility would have no effect on the DEIR
estimations of volatile organic compound (VOC) and H 2S concentrations following dispersion,
and consequently, long-term impacts would remain minor.

Potential air quality impacts associated with construction of the odor control facility such as
construction vehicle exhaust emissions and fugitive dust emissions would be slightly higher due
to the proximity of residences to Site 0. However, impacts would remain minor as all dust
would be minimized using water or chemical dust suppressants.

()

Noise arid Vibration. Relocation of the odor control facility to Site 0 is likely to result in
slightly higher construction related noise impacts due to the closer proximity of residences,
although impacts would remain major. Impacts would be mitigated to moderate by the use of
BAT mufflers and noise barriers.

Traffic. Relocation of the odor control facility to the Boston Edison Company site would not
result in changes to traffic impacts as the odor control facility, the air duct connectors, and the
access shaft would all be located off East 1st Street on Site 0.

Relocation of the BOS076 connecting conduit would increase traffic impacts in the area from
minor to major. At the receiving shaft locations required for the microtunneling operation, East
1st Street would be reduced in width but two-way traffic would be maintained. At jacking shaft
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locations, East 1st Street would be reduced to one bi-directional lane. No reduction in lanes on
Pappas Way would result from construction of the BOS076 conduit connector. Impacts could be
mitigated somewhat by locating shafts out of East 1st Street on side streets, limiting the width of
work areas, and limiting the hours of construction.

Institutional Issues and Development Plans. Impacts on long-term future development
potential resulting from relocation of the odor control facility to Site 0 would remain moderate,
although impacts would be slightly less as the facility would be constructed on vacant land
versus the active truck depot and storage lot at Site P. Impacts would be mitigated to minor
through compensation for the loss of value. Relocation would reduce short-term institutional
issues to minor, however, as all construction would take place on a vacant parcel, rather than in
the active truck depot.

Relocation of the BOS076 conduit connector to East 1st and Summer Streets would eliminate
()

long-term impacts on future development potential of the Casey & Hayes truck lot resulting
from easement restrictions. Impacts on institutional issues would consequently be minor. Shortterm impacts would be reduced to minor as a result of relocation of the BOS076 connecting
. conduit route out of the Casey & Hayes truck lot to East 1st Street and Pappas Way.

Hazardous Waste. No subsurface investigation was conducted at Site 0 so inferences are
drawn from samples taken along East 1st Street and from knowledge of historical and land use
of the site. Relocation of the odor control facility is anticipated to result in moderate impacts
due to PAHs and TPH in soil detected at levels exceeding reportable concentrations for RCS-1.
Groundwater impacts are not anticipated. Utility-related abatement measures would be
implemented to mitigate these impacts to minor.
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RESERVED CHANNEL CSO FACILITY

The Reserved Channel CSO Facility will serve as an effluent pumping, disinfection and
dewatering facility for the Reserved Channel and North Dorchester Bay Consolidation Conduits.
The facility will operate only during and following wet weather events. Following each wetweather event that results in flow into either tunnel, the facility will operate in the dewatering
mode to discharge captured flow to the local interceptors tributary to the Columbus Park
Headworks and the Deer Island treatment plant. During extreme storm events, when the tunnels
fill, the facility effluent pumps will discharge flow in excess of the tunnel volume to the
Reserved Channel. Discharged flows will be treated with sodium hypochlorite disinfection, and
sodium bisulfite dechlorination. Floatables control will be provided by underflow baffles at the
upstream CSO regulators. The information presented in this chapter is arranged as follows.

•

13.1 Introduction and Project Background. Describes the location and
general features of the project.

•

13.2 Conceptual Planning Evaluations. Master planning evaluations involving
the Reserved Channel facility are presented in Chapter 11, Section 11.2, and
Chapter 12, Section 12.2.

•

13.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals and summarizes key criteria.

•

13.4 Engineering Alternatives and Evaluations. Presents alternatives
including layouts, costs, and construction risk factors.

•

13.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk, and environmental impacts, and presents selection of a
preferred alternative.

•

13.6 Environmental Evaluation. Presents an update on environmental
information or analyses on the preferred alternative since the DEIR.

()
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13.1 INTRODUCTION AND PROJECT BACKGROUND

As described in Chapters 11 and 12, the Reserved Channel CSO Facility would serve as an
effluent pumping, disinfection and dewatering facility for the Reserved Channel and North
Dorchester Bay Consolidation Conduits. When the storage capacity of the consolidation
conduits is exceeded, the facility would pump the excess flow to Reserved Channel. The excess
flow would be treated by sodium hypochlorite disinfection and sodium bisulfite dechlorination.
At the end of the storm, when interceptor capacity is restored, the facility would dewater the
consolidation conduits to the south branch of the South Boston Interceptor (SBI). Proposed sites
for the facility are in the general vicinity of East 1st Street and Farragut Road in South Boston,
at the downstream ends of the Reserved Channel and North Dorchester Bay Consolidation
Conduits (Figure 13.1-1). Table 13.1-1 presents a summary of the proposed CSO facility sites,
including existing land use, ownership, and acquisition issues.

TABLE 13.1-1. SUMMARY OF PROPOSED SITES FOR RESERVED CHANNEL
CSO FACILITY

Site

Description
(Land Use/Location)

Ownership

Acquisition Comments/Issues

Marine Park

MDC

MWRA's use would require Article 97
Legislation. Acquisition through
negotiations with MDC.

F

Conley Terminal

Mas sport

Acquisition would require negotiations
with Massport. Site is part of proposed
Conley Terminal expansion plan.

H

902 East 2nd St., residential
locate_d across the Street

MBTA

Acquisition through negotiations with
theMBTA.

J

East 1st Street, old MBT A
Power Plant Site

MDC and
MBTA

MWRA's use of MDC-portion of site
would require Article 97 Legislation.
Lobstermen have a lease on a portion
of the site. Possible 21E issues on site.

D2
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Reserved Channel CSO Facility

The facility would serve combined flows currently tributary to outfalls BOS076 to BOS087,
with an upstream tributary area of approximately 370 acres. The North Dorchester Bay
Consolidation Conduit would also provide relief of the Dorchester Interceptor through regulator
RE087 -7 during major storm events.

The conceptual planning phase of the MWRA CSO control program culminated with the
completion of the December 1994 report entitled, Final CSO Conceptual Plan and System
Master Plan (SMP) (MWRA, 1994). As described below and in Chapter 4, the conceptual

planning process resulted in the selection of a screening and disinfection facility to treat the
flows to be discharged from the North Dorchester Bay and Reserved Channel Consolidation
Conduits. In addition, the conceptual plan identified a number of alternatives that were
presented as part of the North Dorchester Bay Consolidation Conduit Project (Chapter 11) and
Reserved Channel Consolidation Conduit Project (Chapter 12).

Based on the conceptual planning recommendation, the MWRA undertook the development of a
screening and disinfection facility to treat flows that would be discharged into the Reserved
Channel receiving water segment when the storage capacity of the North Dorchester Bay and
Reserved Channel Consolidation Conduits was exceeded. Based on sewer system modeling and
the tunnel configuration envisioned during conceptual planning, the Reserved Channel facility
would activate about six times during a typical year. During facilities planning, more detailed
assessments of consolidation conduit configuration were made, and it was determined that the
conduits would be constructed with uniform diameters for their entire length. This resulted in a
greater conduit volume available for storage, and reduced the annual activation frequency to
three times during the typical year. Based on this reduced activation frequency, it was
determined that with the provision of floatables control, the three annual discharges from the
Reserved Channel facility would comply with applicable water quality standards.
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The preferred alternative presented in the DEIR therefore included a pumping facility with
floatables control provided by underflow baffles at the upstream CSO regulators. Disinfection
was not included as part of the preferred alternative. Subsequent to completion of the DEIR,
however, disinfection technologies were reevaluated in terms of relative cost-effectiveness.
While disinfection would still not be required to allow compliance with the SBcso standard, it
was found to be cost effective on a cost per unit load removed basis. Consistent with the
regulatory requirement to provide the best available technology (BAT) economically achievable,
disinfection with dechlorination was added to the preferred alternative. The process followed to
develop floatables control and disinfection technology alternatives for the Reserved Channel
facility is presented in the sections that follow.

13.2 CONCEPTUAL PLANNING EVALUATIONS

Refer to Sections 11.2 and 12.2 for a review of conceptual planning evaluations pertaining to the
North Dorchester Bay and Reserved Channel CSO outfalls.

13.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

The following sections present project-specific objectives and design criteria for the Reserved
Channel CSO Facility project. These objectives and design criteria focus the development of
this. project in a consistent manner with other projects included in the overall MWRA CSO
control program.

13.3.1 Project Objectives

The objectives of the Reserved Channel CSO Facility project are defined as follows:

•

In conjunction with the North Dorchester Bay Consolidation Conduit, provide the
pumping capacity necessary to allow for the permanent closing of the CSO
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regulators associated with outfalls BOS081 to BOS087, eliminating CSOs to
North Dorchester Bay. As discussed in Chapter 11, this original objective has
been modified to provide pumping capacity necessary to capture all flow,
including stormwater, discharged at outfalls BOS081 to BOS087, along with the
stormwater currently discharged to Pleasure Bay

•

In conjunction with both the Reserved Channel and North Dorchester Bay
Consolidation Conduits, reduce the load of fecal coliform bacteria and floatables
from CSOs to a level which will allow attainment of WQS for the Reserved
Channel

•

Provide dewatering pumping capacity such that the time to dewater the
consolidation conduits is minimized, within the constraints of available hydraulic
capacity in the interceptor system

The ultimate attainment of water quality standards in the Reserved Channel receiving water
segment will be contingent on the control of other sources of pollution such as stormwater and
non-point sources.

13.3.2 Design Criteria

The basis of facility design for the Reserved Channel CSO Facility includes facility flows and
pollutant loads, local system and facility hydraulics, and unit process sizing criteria. Sizing and
performance criteria for floatables control and disinfection technologies are discussed in Chapter
8 of the DEIR. Project-specific design data sheets for the floatables control technologies were
presented in Appendix D of the DEIR. Project-specific design data sheets for the disinfection
technologies considered for this facility are presented in Appendix K. Flows and loads, and
hydraulics are discussed in the paragraphs that follow.

Flows and Loads. The flows through the Reserved Channel CSO Facility are a function of the
size of the North Dorchester Bay and Reserved Channel Consolidation Conduits, and the
operating strategies for those conduits. As previously noted, the purpose of the North
Dorchester Bay Consolidation Conduit is to capture the peak flow which can physically enter the
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conduit, so that all CSO outfalls along the conduit can be eliminated. The purpose of the
Reserved Channel Consolidation Conduit is to minimize, to the extent feasible, the activation
frequency of overflows through the existing outfalls along the Reserved Channel. For both
conduits, flows up to the volume of the conduits will be stored.

Up to approximately the 2-year storm, flows in excess of the storage volume from both the
North Dorchester Bay and the Reserved Channel conduits would pass through the facility and be
disinfected and pumped to a new outfall on Reserved Channel. Above the 2-year storm, priority
would be assigned to the North Dorchester Bay flows by throttling flows from the Reserved
Channel conduit as necessary to maintain flows within the design capacity of the facility. With
the recommended tunnel configuration, a facility design capacity of 600 mgd will assure that the
maximum possible flow from the North Dorchester Bay conduit will pass through the facility, as
well as the 2-year storm flows from both the North Dorchester Bay and Reserved Channel
conduits. The flows for various design storms are presented in Table 13.3-1.

These flows are based on: the CSO facility located at Site J; the North Dorchester Bay
Consolidation Conduit route of Day Boulevard, Marine Park, and East 1st Street; and the
Reserved Channel Consolidation Conduit route along East 1st Street. Because the length of the
consolidation conduits is directly related to available storage volume and the attenuation of peak
flows, the values presented in Table 13.3-1 would vary slightly with different consolidation
conduit routes or different facility sites. Predicted effluent pollutant loads with the preferred
alternative under a range of hydraulic conditions are presented in Table 13.3-2. These loads are
based on average pollutant concentrations, as described in Chapter 8 of the DEIR.

Hydraulics. As described in Chapter 8 of the DEIR, this facility would be designed to

discharge against the 25-year flood elevation. Based on the predicted hydraulic gradients in the
consolidation conduits, pumping of the facility effluent to the Reserved Channel would be
required under all potential downstream hydraulic conditions, from low tide to the 25-year flood
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TABLE 13.3-1. SUMMARY OF PEAK FLOWS
Peak Flow in North
Dorchester Bay
Conduit (mgd)

Peak Flow in
Reserved Channel
Conduit (mgd)

Peak Flow through
Facilitv (mgd)

3-month

26.3

45

0

1-year

62.2

86

150

Design Storm

2-year

207

178

385

25-year

598

-- (1)

598

Notes: (1) In 25-year storm, flow from the Reserved Channel Consolidation Conduit to the Reserved
Channel pumping facility will be throttled.

TABLE 13.3-2. PREDICTED EFFLUENT POLLUTANT LOADS WITH
PREFERRED ALTERNATIVE

I

I

Loads Discharged to Reserved Channel

I

Volume (mg)

Fecal Coliform
Bacteria
(counts x 109)

TSS (lbs)

BOD (lbs)

0

0

0

0

1-year storm

10.6

80

7,900

4,300

Annual

25.2

191

18,700

10,300

Condition
3-month storm

elevation. The effluent pumps would be selected to provide sufficient head to discharge the flow
through screening and disinfection treatment unit processes that may be required, and to
overcome headloss in the effluent conduit and outfall against the 25-year flood tide. The facility
would include five, 150-mgd wet pit/dry pit centrifugal, single speed effluent pumps. At the
peak flow of 598 mgd, four pumps would be on line, and the fifth would be a standby. The
proposed operating sequence is for the first effluent pump to start when the water surface in the
influent channel reaches a level 10 feet above the crown of the consolidation conduit, at the
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point where it enters the influent channel. Additional pumps would activate as necessary to
maintain the maximum water surface in the influent channel at this level. The pumps would shut
off in sequence, such that the last pump would shut off when the water surface in the influent
channel drops to the crown of the consolidation conduit. The intent of this operating strategy is
to keep as much volume as possible in the consolidation conduits at the end of the storm, thereby
minimizing the volume discharged to Reserved Channel.

If the effluent pump failed during a major storm event, flow would discharge through outfalls
BOS080 to BOS076 along the Reserved Channel. In order for the hydraulic gradient to get
sufficiently high to cause a discharge along the Reserved Channel outfalls under a pump failure
condition, it is likely that flooding in the upstream reaches of the consolidation conduit would
occur. A separate power source would be provided to the facility to minimize the likelihood of a
complete pump failure, and a standby pump would also be provided.

While the invert elevation at the facility would vary slightly depending on the selected site, at all
sites the facility would be sufficiently deep to require pumping to dewater the consolidation
conduits and facility at the end of a storm event. Two 10-mgd dewatering pumps would be
provided to dewater the consolidation conduits to the south branch of the SBI at the end of a
storm event, with one of the two pumps serving as a backup. The available capacity during dry
weather in the south branch of the SBI, downstream of the dewatering force main tie-in location
at MH C124 is at least 8 mgd and can be up to 11 mgd depending on III rates.

13.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

As noted in Section 13.1, the original SMP recommendation for this project was for a screening
and disinfection facility to treat the predicted six discharges per year. Early in facilities
planning, it was noted that the increased storage volume resulting from a uniform-diameter
consolidation conduit reduced the predicted activation frequency to three times per year.
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Receiving water modeling indicated that the Bcso water quality standard in the Reserved
Channel could be met without treating the two remaining discharges from the Reserved Channel
CSO Facility. It was determined, however, that the decision to treat or not to treat the facility
discharge would be based on an evaluation of the cost-effectiveness of adding the treatment
units. Thus, alternatives to provide floatables control and disinfection were developed for this
facility. In developing these alternatives, the intent was to provide modular treatment units, such
that if treatment were not recommended, it could be added at a later time without extensive
disruption to the existing facility.

As described in Chapter 11 of the DEIR, the alternatives development and evaluation process
involved first selecting preferred technologies for floatables control and disinfection for each
site, then comparing site alternatives. For the Reserved Channel CSO Facility, evaluations were
also conducted on the configuration of the facility outfall conduit, and on the route of the
dewatering force main. The following sections present the process of selecting preferred
technologies, outfall conduit configuration, dewatering force main route, and facility sites for the
Reserved Channel CSO Facility.

13.4.1 Floatables Control Technologies for the Reserved Channel CSO Facility

As described in Chapter 8 of the DEIR, seven floatab1es control technologies were evaluated on
a site-specific basis. Following initial sizing calculations and an applicability review, two of the
seven technologies were determined to be feasible for the Reserved Channel facility:

•

Mechanically cleaned bar screens

•

Traveling water screens

Providing floatables control at upstream regulators along North Dorchester Bay in lieu of
providing equipment at the facility was also evaluated, based on the predicted activation
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frequency of the facility (two activations in the typical year). These technologies are described
in the upcoming sections.

Preliminary sizing of the floatables control technologies at the CSO facility was based on the
assumption that during the typical year, the peak flow discharged from the facility would be 150
mgd, the capacity of one of the five 150 mgd effluent pumps. Greater than 150 mgd pumping
capacity would be required only for extreme events, with average recurrence intervals of greater
than one year. Thus, when the facility first starts to discharge, up to 150 mgd would always be
screened. When flow exceeds 150 mgd, the other effluent pumps would discharge directly to the
effluent channel, which would bypass the screening equipment.

The netting, rotary drum screens, static wedgewire screens, horizontal discharge screens, and
swirl/vortex technologies were not considered feasible and were not evaluated in detail. Based
on the design data sheets (Appendix D of the DEIR), a total of either 35 netting units, 18 rotary
drum units, 35 static wedgewire screen units, or ten 25-foot horizontal discharge screens would
be required to provide floatables control at the Reserved Channel facility. Such large numbers
of treatment units would have required an excessively large structure to house the equipment. In
addition, the O&M requirements of such arrangements would also have been excessive. For
these reasons, these technologies were dropped from further consideration.

Swirl/vortex technologies were not considered in detail because these units require a continuous
underflow to be discharged back to the interceptor system. As both the north and south branches
of the SBI are surcharged during storm events large enough to cause the Reserved Channel
facility to discharge, the underflow from a swirl/vortex unit would either have to be pumped
back into the interceptor, exacerbating the surcharge conditions, or would have to be stored in an
off-line storage tank until capacity was restored in the interceptor. Since neither of these
alternatives appeared to be reasonable or appropriate, swirl/vortex technologies were not
evaluated in further detail.
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The technologies that were evaluated in more detail included mechanically cleaned bar screens
and traveling water screens. As these evaluations were being conducted, it became apparent that
the evaluation criteria (costs and performance and risk factors) did not vary from site to site.
The information presented below is therefore applicable at all of the short-listed sites considered
for this facility.

Mechanically Cleaned Bar Screens. Two 10-foot-wide by 9-foot-high mechanically cleaned
bar screens would be provided in parallel along the effluent pump discharge channel
(Figure 13.4-1). Both screens would be on line to treat the flow from one 150 mgd effluent
pump. A bypass weir and channel would be provided for flows in excess of 150 mgd. With this
arrangement, any of the five effluent pumps could be designated a the lead pump. While this
arrangement would not provide a backup screening unit, given the predicted activation
frequency of twice per year, the potential benefit of a backup screening unit was not considered
to justify the cost. In addition, the entire peak design flow of 150 mgd could pass through the
screen with an acceptable level of headloss. The design criteria for maximum velocity through
the screens would, however, be exceeded.

Solids and floatables retained on the screen would be continuously removed by a rake
mechanism that would carry the screenings to the ground floor of the screening facility, where
they would be dumped into solids holding bins. The bar screens would have 0.5-inch clear
spaces between the bars and would collect approximately 225 cubic feet of screenings per year.

The MWRA currently uses a private contractor to remove screenings from existing CSO
facilities following storm events. The screenings are removed using a vacuum (eductor) truck
and disposed of in an appropriate landfill. This solids handling practice is expected to continue
at the Reserved Channel facility once it is operational.
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The capital, annual O&M, and net present value costs for the mechanically cleaned bar screen
floatables control technology, along with performance and risk factors, are presented in
Table 13.4-1. The capital costs presented in Table 13.4-1 reflect the cost of the equipment
dedicated to the screening alternative and the cost for the fraction of building space required to
house the equipment. The O&M cost reflects the differentiating aspects of the total O&M costs
associated with the floatables control technologies.

Traveling Water Screens. A total of two 10-foot by 10-foot traveling water screens would be
provided in parallel along the effluent pump discharge channel, in an arrangement generally
similar to that described for mechanically cleaned bar screens (Figure 13.4-2). Both screens
would be on line to provide 150 mgd of capacity, and a bypass weir and channel would be
provided for flows in excess of 150 mgd. While this arrangement would not provide a backup
screening unit, given the predicted activation frequency of twice per year, the potential benefit of
a backup screening unit was not considered to justify the cost. In addition, the entire peak
design flow of 150 mgd could pass through the screen with an acceptable level of headloss. The
design criteria for maximum velocity through the screens would, however, be exceeded. In
addition to the screens, an approximately 72,000-gallon solids holding tank would be required,
along with two solids handling pumps. Material retained by the traveling water screens would
be flushed to the solids holding tank, then pumped back to the interceptor system at the end of
the storm. These screenings would be removed either at Columbus Park Headworks or in the
treatment processes at Deer Island.

The capital, annual O&M, and net-present-value costs for the traveling water screen floatables
control technology, along with performance and risk factors, are presented in Table 13.4-2. As
with the mechanically cleaned bar screens, the capital cost of the screening equipment includes
the cost of building space required to house the equipment.
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TABLE 13.4-1. TECHNOLOGY SELECTION CRITERIA
FOR MECHANICALLY CLEANED BAR SCREENS
Costs
Capital

$4,810,000

AnnualO&M

$58,600

Net Present Value

$5,040,000

I

Performance and Risk Factors

•
•
•

I

Removes 100% of floatab1es and solids with smallest dimension larger than screen opening
size (0.5 inches). Removes a fraction of floatables and solids with one or more dimension
smaller than screen opening size.
Expected to capture 13 cubic feet of material per million gallons of flow processed
Not intended to remove oil and grease, but would remove oil and grease agglomerated to
material retained by screen

Impacts on Facility Size:

.
•
•

Area required for equipment: 4,000 ft 2
No. units required: 2 (both units online under peak flow conditions)
Auxiliary equipment required: Screenings containers

)

O&M Considerations:

.
.•
.

Relatively simple to operate, control and maintain compared to other floatables control
technologies evaluated
Equipment must be exercised between storms
Can be started automatically or manually at beginning of each overflow event
Screenings drop into container, which must be emptied after storm

Other Considerations:

•

Commonly used technoloq:y at CSO facilities
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)

TABLE 13.4-2. TECHNOLOGY SELECTION CRITERIA
FOR TRAVELING WATER SCREENS
Costs
Capital

$5,240,000

Annual O&M

$58,600

Net Present Value

$5,420,000
Performance and Risk Factors

Effectiveness:
•

•
•

Removes 100% of floatables and solids with smallest dimension larger than screen
opening size (0.25-inch mesh). Removes a fraction of floatables and solids with one or
more dimensions smaller than screen opening size.
Expected to capture 19 cubic feet of material per million gallons of flow processed.
Not intended to remove oil and grease, but would remove oil and grease agglomerated
to material retained by screen

Impacts on Facility Size:

)

•
•
•

Area required for equipment: 4,000 fe
Area required for solids/flushing water wet well: 900 ft 2
No. units required: 2 (both units online under peak flow conditions)
Auxiliary equipment required: flushing pumps, solids/flushing water wetwell

O&M Considerations:
•
•
•
•

Flushing water required for operation
Equipment must be exercised between storms
Can be started automatically or manually at beginning of each overflow event
Screenings backwashed off screen by flushing system; conveyed to solids/flushing
wetwell; pumped to interceptor at end of storm. More complex operation than for
technologies that discharge to a container

Other Considerations:

•

)

No known CSO applications
Was evaluated on a small scale at Somerville Marginal CSO facility
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No Screening Equipment at Facility; Underflow Baffles at Regulators for Outfalls BOS081
to BOS087. With the predicted annual activation frequency of effluent pumping to Reserved
Channel of three times in a typical year, consideration was given to providing floatables control
by installing underflow baffles at the upstream regulators, in lieu of providing mechanical
screening equipment at the Reserved Channel facility. Since all of the regulators for outfalls
BOS076 to BOS080 will remain open following completion of the Reserved Channel
Consolidation Conduit, those regulators would be provided with underflow baffles, regardless of
the floatables control technology selected for the Reserved Channel CSO facility.

Upon completion of the North Dorchester Bay Consolidation Conduit, it is expected that the
regulators for outfalls BOS081 to BOS087 would remain intact; the overflow conduits from the
regulators would be diverted to the consolidation conduit. A total of eleven regulators along the
North Dorchester Bay Consolidation Conduit would require underflow baffles, which would be
installed within the existing structures (Figure 13.4-3). These baffles would function similarly
to underflow baffles in other regulators throughout the system. Solids retained behind the
baffles would be carried to the interceptor through the dry-weather flow connections once stormrelated flows subside. In this manner, floatables control would be applied to the approximately
two overflows per year through the Reserved Channel CSO facility, as at other outfalls
throughout the MWRA system that activate on such an infrequent basis. In addition, the
underflow baffles would reduce the quantity of debris entering the tunnel, which would likely be
beneficial in terms of tunnel O&M and post-storm cleanup at the facility.

The capital, annual O&M, and net present value of underflow baffles installed in the regulators
for outfalls BOS081 to BOS087, along with performance and risk factors are presented in
Table 13.4-3. A more detailed discussion of the underflow baffles, including site-specific layout
figures, is presented in Section 13.4.6.
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TABLE 13.4-3. TECHNOLOGY SELECTION CRITERIA
FOR UNDERFLOW BAFFLES
Costs

Capital

$146,000

Annual O&M

$21,000

Net Present Value

$442,000

I

Note: Costs are for baffles at a total of eleven
regulators associated with outfalls BOS080 to
BOS087

Performance and Risk Factors

Effectiveness:

•
•
•

Three untreated discharges in typical year; approximately 25 mg
Laboratory study indicates approximately 70 to 80% removal of buoyant materials and
effective control of oils
Field evaluation is pending

Impacts on Facility Size:

•
•

No additional above or below grade structures required at site
No impact anticipated on size of existing regulators

O&M Considerations:

•
•

Reduces mechanical equipment O&M requirements at facility
Regulator inspections increased where baffles installed to approximately 18 times per year
at most active regulator

Other Considerations:

.

Baffles could be installed independently of consolidation conduit and CSO facility projects
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Comparison Of Floatables Control Technologies. The costs and performance and risk factors
that differentiate the three floatables control alternatives described above are presented in
Table 13.4-4.

Based on this comparison, providing underflow baffles at the nine regulators associated with
outfalls BOS081 to BOS087 has the lowest cost, both in terms of capital cost and net present
value. While the capture efficiency of the underflow baffles would not be as high as the
mechanical screening alternatives in terms of solids removals, the baffles may provide more
effective control of grease and oil. Of the 25.2 mg of flow discharged in the typical year, more
than half is contributed by stormwater, which would tend to have less objectionable floatables
than CSO. The baffles would reduce the above-grade footprint of the facility, while requiring no
construction work external to the existing regulators. The baffles would avoid the maintenance
issues associated with the mechanical screening equipment, but may increase the required
frequency of regulator inspection and cleaning. While limited field data are available on
historical baffle performance, the MWRA has conducted laboratory evaluations of performance
and is currently conducting field testing of the baffles.

Based on these considerations, unless the pending baffle field tests indicate that the baffles are
problematic, installing underflow baffles at the eleven regulators associated with outfalls
BOS080 to BOS087 is the recommended floatables control technology alternative. If, in the
future, a higher level of floatables control is required for the facility discharge, then
mechanically cleaned bar screens would be recommended.

13.4.2 Disinfection Technologies

In the DEIR, the alternatives evaluated for disinfection included UV, and providing no
disinfection. The remaining disinfection technologies, sodium hypochlorite and sodium
bromide, were not considered to be applicable, due to considerations of chemical decay
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TABLE 13.4-4. COMPARISON OF TECHNOLOGY SELECTION CRITERIA
FOR FLOATABLES CONTROL ALTERNATIVES
Component Costs
Technology
Catenary Bar
Screens

Performance and Risk Factors

Capital
($000's)

O&M
($)

NPV
($000's)

4,810

58,600

5,040

Effectiveness
• Bar opening size:
0.5-in.
o

Traveling Water
Screens

5,240

58,600

5,420

o

o

Underflow
Baffles at
Regulators for
BOS081-087

146

21,000

442

Impacts on
Facility Size

o

o

o

4,000 ft 2 above
grade structure
required

O&M
Considerations
o

Screenings collected in
container

Other
Considerations
o

Expected to
capture 13 cu. ft. of
material per mg of
flow
Mesh opening size:
0.25-in.

0

Expected to capture
19 cu. ft. of material
per mg of flow

70 to 80% removal of
buoyant material
Effective capture of
oil and grease

o

4,000 fe above
grade structure
900 fe and solids/
flushing water wet
well required

No additional
above or belowgrade structures
required
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o

Screenings collected in a
solids holding tank: more
complex than for
technologies that
discharge to a container,
but no residual to remove
from facility

• No additional O&M at
facility
o

Increased regulator
inspections, to up to 18
times per year

o

o

Commonly used
technology at CSO
facilities. Used at
MWRA's six existing
CSO treatment
facilities
No known CSO
applications

Could be installed
independently of
consolidation conduct
and facility
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associated with infrequent activations, and limited available contact time. Since the chlorinebased disinfection technologies were not considered, the dechlorination technologies were also
not considered. Following the submittal of the DEIR, disinfection technologies were
reevaluated, with the following result:

•

UV disinfection was eliminated from further consideration. Based on treatability
evaluations, UV did not appear capable of providing a sufficient level of coliform
kill to achieve an effluent fecal coliform density of 20011 OOml. It now appears
that the effluent fecal coliform limit in the MWRA' s NPDES Permit for the
facility will be 200/100 ml

•

An alternative featuring sodium hypochlorite with sodium bisulfite dechlorination
was developed.

•

Based on the limited performance data available on sodium bromide disinfection,
this technology was not evaluated further

•

Due to concerns with transporting and locating gaseous sodium dioxide in the
residential area around the facility, sodium dioxide dechlorination was not
evaluated further

This section therefore presents an alternative for sodium hypochlorite disinfection with sodium
bisulfite dechlorination, and a "no-disinfection" alternative.

As these evaluations were being conducted, it became apparent that the evaluation criteria (costs,
risks, other factors) did not vary from site to site. The information presented below is, therefore,
applicable at all of the short-listed sites considered for this facility.

Sodium Hypochlorite/Sodium Bisulfite. Sodium hypochlorite disinfectant and sodium
bisulfite (for dechlorination) would be applied to facility flow by a series of metering pumps
(Table 13.4-5). A range of metering pump sizes would be required to balance the need to
accurately dose sodium hypochlorite and sodium bisulfite for low flows against the need to
deliver these chemicals under peak design conditions. Two alternatives were considered for
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TABLE 13.4-5 SODIUM HYPOCHLORITE/SODIUM BISULFITE
METERING PUMP CAPACITIES
Number
Pump Capacity (GPH)

On Line

Standby

60

1

1

300

2

-

900

1

1

25

1

-

85

1

1

Sodium Hypochlorite

Sodium Bisulfite

providing 15 minutes of detention time at the peak flow in the typical year: locating the dosing
points in the consolidation conduits an appropriate distance upstream of the facility; or providing
a contact tank at the facility. At the peak flow in the typical year of 150 mgd, a 2 million gallon
contact tank would be required. The capital cost of such a tank, including handling of
potentially contaminated soil, would be on the order of $11 million. The advantage of a separate
contact tank would be that hypochlorite would only be dosed when the facility effluent pumps
activated. The chemical costs associated with dosing only the 25.2 mg of flow discharged in the
typical year would be approximately $4,400. The net present value of this alternative would be
$9.6 million. However, if the chemical is only used three times in a year, it is likely that
significant decomposition would occur, requiring the stored chemical to be replaced on a regular
basis, whether or not it was used to disinfect the effluent. Replacement of the decomposed
chemical would further increase the net present value of this alternative.

To avoid the need for a contact tank, the hypochlorite could be piped within the consolidation
conduit to a point such that at the peak flow, 15 minutes of contact time would be achieved
before the flow reached the facility.
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This alternative would require two two-inch lines to be installed in each of the two consolidation
conduits to a distance of approximately 1,900 lf away from the facility in the Reserved Channel
Consolidation Conduit and a distance of approximately 1,200 lf away from the facility in the
North Dorchester Bay Consolidation Conduit. The two lines would be encased in concrete in the
lower portion of the conduits. The first line would carry the hypochlorite and water mixture, the
second would act as a back-up line should the first line fail or clog.

The capital cost of the piping inside the conduits would be approximately $250,000. With the
upstream dosing location, hypochlorite would have to be applied every time flow entered the
consolidation conduits to assure that the minimum contact time was achieved should the facility
effluent pumps be activated. The chemical cost associated with dosing every storm would be
approximately $23,000 per year. For the storms that do not cause a discharge at the Reserved
Channel facility, dosing of the flow in the consolidation conduits would contribute to controlling
odors in the system. The net present value of this alternative would be $500,000. Based on the
relative costs, dosing at upstream locations within the consolidation conduits was selected as the
preferred alternative for assuring that sufficient chlorine contact time is achieved.

Carry water would be required for both sodium hypochlorite and sodium bisulfite to increase the
velocity within the pipe and increase the discharge velocity into the conduits to promote a higher
level of mixing. Two 8,400 gph pumps would be required for hypochlorite mixing (one on-line
and one standby), and two 600 gph pumps would be required for the sodium bisulfite mixing
(one on-line and one standby).

Hypochlorite storage would be provided in one 5,000 gallon storage tank inside a separate
chemical treatment facility. This volume would provide adequate storage to treat the largest
storm in the typical year and receive an equal volume to be delivered. Sodium hypochlorite
would be used for odor control as well, and coordination of deliveries to decrease transport costs
could be evaluated.
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Sodium bisulfite would be applied to the flow in the facility discharge channel by a series of
metering pumps (Table 13.4-5). This dosing location would provide a minimum detention time
of 30 seconds to accomplish dechlorination under design flow conditions (150 mgd). Bisulfite
storage would be provided in an area which could receive two 250 gallon totes which would
provide adequate storage to treat the largest storm in the typical year and receive a back-up 250
gallon tote of bisulfite.

Performance and risk factors and component costs were evaluated for the sodium
hypochlorite/sodium bisulfite disinfection and dechlorination technology and are presented in
Table 13.4-6. The capital costs presented in Table 13.4-6 reflect the cost of the equipment and
facility dedicated to the disinfection and dechlorination alternative. The O&M cost reflects the
labor cost necessary to maintain the equipment, and the cost of chemicals during a typical year.

No Disinfection At Facility. With the predicted annual activation frequency of effluent
pumping to Reserved Channel of twice in a typical year, consideration was given to not
providing disinfection treatment at the facility. Two untreated discharges to Reserved Channel
in the typical year would comply with applicable water quality standards. This approach would
be consistent with the level of control applied to other outfalls, throughout the MWRA system,
where activations are infrequent, and modeling indicates that water quality standards could be
met without the need for disinfection.

The capital, annual O&M, and net-present-value costs of providing no disinfection at the
Reserved Channel CSO facility are zero. Performance and risk factors associated with providing
no disinfection are presented in Table 13.4-7.

Comparison Of Disinfection Technologies. The costs and differentiating performance and risk
factors for the two disinfection alternatives are presented in Table 13.4-8. Based on these
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TABLE 13.4-6. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SODIUM BISULFITE
Costs
Capital

$1,980,000

AnnualO&M

$35,200

Net Present Value

$2,230,000

I

Performance and Risk Factors

Effectiveness:

•

Generally effective on bacteria and viruses; however, high turbidity, suspended solids,
or soluble organics can decrease performance

•

Expected to achieve monthly geometric mean effluent fecal coliform density of
200/100 ml and effluent chlorine residual of 0.1 mg/1, in accordance with anticipated
NPDES permit limits

Impacts on Facility Size:

•
•

Area required for equipment:
3,750 sf
On-site chemical storage required

Aquatic Toxicity Considerations

•

Requires dechlorination to control persistent toxic chlorine residual

•

May result in the production of trihalomethane byproducts

O&M Considerations:

•

Moderate complexity; sodium hypochlorite currently used at all existing MWRA CSO
screening and disinfection facilities; chlorine residual analyzers required to control
dechlorination process

Other Considerations:

.

Public safety concerns associated with chemical transport and storage
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TABLE 13.4-7. TECHNOLOGY SELECTION CRITERIA
FOR PROVIDING NO DISINFECTION
Costs

Capital

$0

Annual O&M

$0

Net Present Value

$0

I

Performance and Risk Factors

Effectiveness:

.•

3 untreated discharges in typical year, approx. 25 .2 MG total discharge volume
Discharge volume is part CSO, part stormwater

Impacts on Facility Size:

•

)

No additional above or below-grade structures required

Aquatic Toxicity Considerations

.

No toxic residual

O&M Considerations:

•

No additional O&M

Other Considerations:

.

None
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TABLE 13.4-8. COMPARISON OF TECHNOLOGY SELECTION CRITERIA
FOR DISINFECTION ALTERNATIVES
Component Costs
Site/Alternative
Sodium Hypochlorite/
Sodium Bisulfite

No Disinfection

Nonmonetary Factors

Capital
($000's)

O&M
($)

NPV
($000's)

1,980

35,200

2,230

0

0

0

.

Effectiveness
Achieves geometric mean
fecal coliform level of
2001100 ml and effluent
chlorine residual of 0.1 mg/1
in accordance with anticipated
NPDES permit requirements.

• 3 untreated discharges in
typical year, approx. 25.2 mg
total discharge volume,
mixture of CSO and
storm water
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.

Impact on Site
3,750 sf above grade
structure required

..
.

.
.

No additional above or
below grade structures
required

.

O&M Considerations
Moderate complexity;
NaOCl currently used at
existing MWRA CSO facilities
Chlorine residual analyzers
required to control
dechlorination process
Relatively high quantity of
hypochlorite required to assure
disinfection of few activations
No additional O&M
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evaluations, providing no disinfection clearly has the lowest cost, while the performance of the
hypochlorite alternative would clearly be better than no disinfection. The cost-effectiveness of
providing disinfection for the discharge from the Reserved Channel CSO Facility can be
assessed by quantifying the benefit in two ways:

•

The "inherent" benefit of removing an additional increment of pollution

•

The effect that the removal of the additional increment of pollution has on
attainment of uses and overall water quality in the receiving water

From the point of view that removal of an increment of pollution from a receiving water would
inherently be better for the receiving water than not removing the increment of pollution, an
appropriate measure of cost-effectiveness would be the unit cost to remove the additional
increment of pollution. Table 13.4-9 presents the total net present value of the North Dorchester
Bay Consolidation Conduit, the Reserved Channel Consolidation Conduit, and the Reserved
Channel CSO Facility with and without disinfection, and the net present value per annual unit of
pollutant load removed.

The load removal of the alternative without disinfection is due to storage within the
consolidation conduits, while the removal with disinfection includes the same storage, but with
treatment of the fecal coliform in excess of the storage volume to a level of 200 counts/100 ml.
Based on the NPV per annual pollutant load removed in Table 13.4-9, providing disinfection
would have a lower unit cost per pollution load removed than not providing the disinfection.

In terms of impacts on the receiving water, not providing disinfection would still be consistent
with attainment of the SBcso water quality standard in the Reserved Channel. In this case,
however, the lower unit cost per pollutant load removed, in addition to the relatively small
incremental cost of adding the disinfection process as compared with the overall cost of the
facility, would support providing disinfection as part of this project. Based on these

13-30

Reserved Channel CSO Facility

TABLE 13.4-9. COST AND PERFORMANCE OF DISINFECTION FOR THE
RESERVED CHANNEL CSO FACILITY

Total Net Present
Value

Net Present Value per
Fecal Coliform Load
Removed (x 109)

North Dorchester Bay Consolidation
Conduit, the Reserved Channel
Consolidation Conduit, and the Reserved
Channel CSO Facility without disinfection

$153,900,000

$109.5

North Dorchester Bay Consolidation
Conduit, the Reserved Channel
Consolidation Conduit, and the Reserved
Channel CSO Facility with disinfection

$156, 100,000

$95.3

Alternative

considerations, sodium hypochlorite disinfection with sodium bisulfite dechlorination was
selected as the recommended disinfection technology to be included as part of the preferred
alternative for the Reserved Channel CSO Facility.

13.4.3 Facility Outfall Conduit Evaluations

The 11-foot diameter facility outfall conduit will discharge to the Reserved Channel in the
vicinity of either the Cardinal Medeiros Dock, or existing CSO outfall BOS080, depending on
the preferred facility site. Two alternatives were identified for the configuration of the end of
the outfall: ending the pipe at the sea wall, with an invert at approximately mean low water, or
extending the pipe under the sea wall to a subaqueous discharge in the Reserved Channel.

A schematic section view of the outfall ending at the sea wall is presented in Figure 13.4-4.
Installation of the outfall with this configuration would likely involve the following:
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FIGURE 13.4-4 RESERVED CHANNEL CSO FACILITY SCHEMATIC SECTION VIEW
OF OUTFALL ENDING AT SEAWALL
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•

Open cut excavation between the facility and the sea wall for installation of the
11-foot diameter outfall pipe

•

Steel sheeting cofferdam around the location of the end of the pipe

•

Dismantling a portion of the sea wall to allow the pipe penetration, then
reassembling the sea wall around the end of the pipe

•

Potentially cutting through existing timber piles supporting the sea wall. The
exact elevation of the top of the timber piles supporting the sea wall is not known,
nor is the extent to which the existing piles could provide support for the outfall
conduit.

•

Installation of a trash rack over the end of the pipe

•

Armoring the shallow, near shore bottom of the Reserved Channel adjacent to the
outfall with rip rap, to prevent scour.

A schematic section view of the outfall with a subaqueous discharge is presented in Figure
13.4-5. Installation of the subaqueous outfall would likely involve the following:

•

Open cut excavation between the facility and a point on the landward side of the
sea wall for installation of the 11-foot diameter outfall pipe

•

Construction of a drop structure on the landward side of the sea wall, to lower the
elevation of the outfall conduit such that it could pass under the existing sea wall,
with sufficient cover through the shallow edge of the Reserved Channel.

•

Dismantling of the sea wall over the route of the pipe, and reassembling the sea
wall after the pipe is installed

•

Cutting through the existing timber piles

•

Use of a steel sheeting cofferdam around the excavation at the sea wall

•

Excavation of the subaqueous portion of the outfall by barge

•

Armoring the area above the subaqueous portion of the pipe and around the
discharge with rip rap
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FIGURE 13.4-5 RESERVED CHANNEL CSO FACILITY SCHEMATIC SECTION VIEW
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The pipe would discharge without a diffuser at a point where the bottom of the Reserved
Channel slopes steeply down to the limit of the federal navigation channel.

The estimated capital costs of the outfall alternatives, based on a facility location at site J north,
are presented in Table 13.4-10.

TABLE 13.4-10. ESTIMATED CAPITAL COSTS OF ALTERNATIVES
FOR THE FACILITY OUTFALL

Outfall Alternative

Capital Cost

End outfall at headwall

$3,600,000

Subaqueous outfall

$5,180,000

Construction of either outfall alternative would be a complex operation requiring dismantling of
a portion of the seawall, and extensive use of sheeting and dewatering to maintain and support
the excavation. The major advantages of ending the outfall at the seawall would include lower
cost and avoiding the need for subaqueous construction. The major disadvantage is that the
outfall would be visible except at high tide. This impact could be mitigated, however, by
constructing a small pier over the outfall to hide the end of the pipe. The primary advantage of
the subaqueous outfall would be that the outfall would not be visible even at low tide, while the
disadvantages would include the more costly and complex construction. The subaqueous outfall
would not significantly improve dilution or mixing of the effluent in the Reserved Channel, and
it should be noted that the activation frequency of the outfall is predicted to be only three times
in the typical year. Preliminary discussions with the Army Corps of Engineers (ACOE)
indicated that the subaqueous outfall could potentially be acceptable as long as the outfall did not
interfere with or otherwise affect the federal channel. However, it would appear that the
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permitting process for ending the outfall at the seawall would likely be somewhat simpler than
for the subaqueous outfall.

Given these considerations and based on the information currently available, it does not appear
that the advantages of the subaqueous outfall would outweigh the lower cost of ending the
outfall at the seawall. Final selection of the outfall configuration, however, should be made in
design, when more detailed site information is available. For the purpose of the FEIR, the cost
of ending the outfall at the existing seawall has been carried forward as part of the total facility
cost.

13.4.4 Evaluation of Dewatering Force Main Route

At the completion of each storm event that causes flow to enter either the North Dorchester Bay
or Reserved Channel Consolidation Conduits, the volume of flow remaining in the conduits will
be dewatered to the interceptor system for conveyance to Deer Island. In order to minimize the
impacts of construction of the dewatering force main, the force main is proposed to be located
inside the consolidation conduit(s). The peak dewatering rate is ultimately controlled by the
available capacity in the interceptor system. For the Reserved Channel CSO Facility, the
dewatering rate is controlled by the available capacity in either the north or south branches of the
South Boston Interceptor. The capacity of each branch increases in the direction of Columbus
Park Headworks, away from the potential sites identified for the Reserved Channel Facility.
Thus, increasing the peak dewatering rate requires increasing the length (and size) of the
dewatering force main, to reach sections further downstream on either the north or south branch
of the South Boston Interceptor that would have greater available hydraulic capacity.

Under the current schedule, the North Dorchester Bay Consolidation Conduit and Reserved
Channel CSO Facility are to be fully activated before construction of the Reserved Channel
Consolidation Conduit begins. Thus, if the dewatering force main is to be located within the
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consolidation conduit, the force main must be located in the North Dorchester Bay conduit.
Consideration could be given, however, to installing a second force main in the Reserved
Channel conduit, to provide increased dewatering capacity. One restriction related to a
dewatering force main in the Reserved Channel conduit, however, would be that the assessment
of available capacity should take into account the dewatering flows from the proposed Fort Point
Channel Storage Conduit described in Chapter 10.

A series of dewatering alternatives involving a range of force main lengths and capacities were
evaluated, including rates through the Reserved Channel Consolidation conduit. The alternatives
were based on the Reserved Channel CSO Facility located at Site J north. For each alternative,
estimated capital costs and dewatering times were developed. The alternatives are presented in
Table 13.4-11, and a plot of capital cost versus time to dewater is presented in Figure 13.4-6.
From Figure 13.4-6, the most cost-effective alternative in terms of cost versus time to dewater
would be locating the force main inside the North Dorchester Bay Consolidation conduit, and
connecting to the south branch of the South Boston Interceptor at manhole C 124, at the
intersection of N Street and Columbia Road. The force main would be 20-inches in diameter,
and 6,500 feet in length from the facility located at Site J north. The forcemain would be
encased in concrete along the bottom of the consolidation conduit. The area taken up by the
dewatering force main would not significantly affect the hydraulic capacity of the consolidation
conduit.

For end of the site alternatives presented below, the costs for the dewatering force main were
based on the preferred route through the North Dorchester Bay Consolidation conduit to the
south branch of the South Boston Interceptor at N Street and Columbia Road, adjacent to
Outfall BOS082.
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FIGURE 13.4-6. CAPITAL COST vs DEWATERING TIME FOR RESERVED CHANNEL CSO FACILITY
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TABLE 13.4-11. CAPITAL COSTS AND DEWATERING TIMES FOR RESERVED
CHANNEL CSO FACILITY DEWATERING FORCE l\1AIN ALTERNATIVES
Total Capital
Cost
($)

Dewater Time
(hr.)

South Boston Interceptor South Branch at the intersection of
6th Street & Farragut Road

$1,705,500

61

South Boston Interceptor South Branch at the intersection of
0 Street & Columbia Road

$2,698,500

47

South Boston Interceptor South Branch at the intersection of
N Street & Columbia Road

$3,381 ,000

32

Dewatering Flow Split: South Boston Interceptor South Branch
at the intersection of 6th Street & Farragut Road and the North
Branch at the intersection of 1st Street & A Street

$2,701 ,500

44

Dewatering Flow Split: South Boston Interceptor South Branch
at the intersection of 0 Street & Columbia Road and the North
Branch at the intersection of 1st Street & A Street

$3,694,500

36

Dewatering Flow Split: South Boston Interceptor South Branch
at the intersection of N Street & Columbia Road and the North
Branch at the intersection of 1st Street & A Street

$4,337,000

27

Direct Connection to Columbus Park Headworks

$5 ,875 ,500

24

Dewatering Location(s)

)

13.4.5 Site Alternatives Evaluations

Following completion of the IAFS , a total of six sites (D2, E, F, G, H, and J) were short-listed
for detailed evaluation (Figure 13.4-7). Sites E and G were subsequently dropped from further
consideration following identification of fatal flaws, and Site J was divided into two sites,
designated as Site J North and Site J South. During the July 11 , 1996, workshop on alternatives
for the Reserved Channel facility, the opportunity to site the facility on the Coastal Fuel
property, between Sites F and J, was discussed. Following revisions to the facility layout
developed subsequent to the DEIR, Site H was eliminated due to lack of sufficient space. The

)
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deletions from the IAFS short-listed sites, as well as the potential for using the Coastal Fuel
property, are discussed in the paragraphs that follow. Descriptions of the remaining site
alternatives are then presented.

Changes to Short-Listed Sites. Sites E, G and H were eliminated from the short list of sites for
reasons described in the paragraphs that follow.

Site E. Site E consists of a paved area and two large fuel tanks located between the
Conley Terminal and Shore Road. In discussions with the Massachusetts Port Authority, the fate
of the two fuel tanks has not been resolved. Massport's December 15, 1995, MEPA filing of a
Notice of Project Change for the Conley Terminal improvement projects indicates that the
proposed Conley Terminal gate facility improvements would avoid the existing tanks, although a
new access road to a proposed parking lot would pass through the edge of Site E. If the tanks
are to remain, there would be insufficient space on Site E for the facility. If the tanks are to be
( )

demolished, Massport has indicated that expansion of the gate facility to use the space currently
occupied by the tanks might be considered. Concerns regarding the use of Site E were expressed
in the comments received on the IAFS from Massport, in which Massport states that the site" is
critical to the new Conley gate facility." Given that well-defined plans exist for an access road
through Site E, and no plans currently exist for demolition of the two fuel tanks, Site E was
determined to have insufficient space to site the proposed facility. Site E was therefore not
evaluated in further detail.

Site G. Site G is located in the northwest corner of Conley Terminal. The site is
currently used for loading and offloading vessels at Berth 11 and will continue to be used for
these operations under the planned expansion of the Terminal facilities: A rail-mounted vessel
unloading crane currently maneuvers through the north end of the site. Locating the facility on
Site G would cause permanent disruption of the unloading operations at Berth 11, which would,
in turn, cause an unacceptably severe impact on operations at the Conley Terminal. Since the
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economic impacts of eliminating an unloading berth would exceed potential benefits of locating
the facility at Site G, this site was not evaluated in further detail. Concerns regarding the use of
Site G were expressed in the comments received on the IAFS from Massport, which identified
the current use of Site G as described above.

Site H. Subsequent to submittal of the DEIR, a reevaluation of flows and geotechnical
considerations led to a revision in the layout of the Reserved Channel CSO Facility. The new
layout features a circular below-grade wet well/dry well configuration, with a diameter of
approximately 150 feet. Since the width of Site H is only 90 feet, the facility would not fit on
this site.

Other Project Alternatives. As previously noted, the possibility of siting the Reserved
Channel facility on a portion of the Coastal Fuel property, between Sites F and J, was
considered. This site alternative is addressed in the paragraph that follows.

Coastal Fuel )?roperty. The Coastal Fuel property is located north of East 1st Street,
between Site J and the Conley Terminal. The Coastal Fuel property was not evaluated as a
potential site in the IAFS due to the existing uses and lack of available open space on the site.
Subsequent to submittal of the IAFS, however, it was determined that the property may be
offered for sale. If the MWRA were to purchase a portion of the property, demolition of two
existing fuel storage tanks would be required to site the facility. The hazardous materials
sampling program indicates a substantial plume of fuel product floating on the groundwater table
near the southeast corner of the Coastal Fuel property, and the Massachusetts Department of
Environmental Protection spills database indicates numerous fuel oil spills on the property.
Based on a review of available information, the property also includes three Massachusetts DEP
hazardous waste sites, two leaking underground storage tanks, and one U.S. Environmental
Protection Agency CERCLIS site. Given the near certainty of encountering contaminated or
hazardous soil on this property, and the potential liability issues associated with buying a portion
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of what appears to be a contaminated site, further development of siting alternatives on this
property was not considered.

Descriptions of Site Alternatives. The following paragraphs describe alternative Site D2,
Site F, Site J North, and Site J South for the Reserved Channel CSO Facility project. Each
alternative site was shown in Figure 13.4-7 and is discussed in terms of existing surface and
subgrade features, the new structures required, and facility operations. A site plan, depicting
surface and below-grade development, is presented for each alternative. Finally, cost and
performance and construction risk factors are presented in tabular form for each site alternative.

Site D2. Site D2 is located in Evans Field at Marine Park, near the intersection of Shore
and Farragut Roads (Figure 13.4-8). The site includes a Metropolitan District Commission
skating rink and both a little league and a full-sized baseball field. The location proposed for the
facility is in a grassed area between the two baseball fields. The facility on this site would

(~)

consist of an approximately 150-foot diameter circular below-grade structure with four above
grade structures. The facility would include the following major equipment/features:

(~_)

•

Five 150 mgd wet pit/dry pit centrifugal effluent pumps

•

Two 10 mgd wet pit/dry pit dewatering pumps

•

Mechanically cleaned trash racks (2.5-inch bar spacing)

•

Sodium hypochlorite and sodium bisulfite storage and feed equipment

•

47,000 cfm wet scrubber odor control system

•

Office

•

Bathrooms

•

Electrical Room

•

Electrical Substation
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•

An approximately 60-by-90 foot building housing office spaces, an electrical
room, and a coarse screening area

•

An approximately 150-by-50-by-20 foot high, building housing chemical storage
and feed, and odor control equipment

•

An approximately 35-by-20 foot single story electrical substation

•

An approximately 15 foot wide, 5-foot high effluent channel around one half of
the perimeter of the circular pumping station

If required in the future, screening equipment could be housed in a 50-by-80-foot addition at

grade. With the facility in this location, the North Dorchester Bay Consolidation Conduit would
curve into the facility from Marine Park, and the Reserved Channel Consolidation Conduit
would curve into the facility from East 1st Street. The 132-inch effluent conduit would be
jacked across the entrance to Conley Terminal at the intersection of East 1st Street and Farragut
Road, and would replace the existing 72-inch by 72-inch outfall to BOS080 (Figure 13.4-8).

()
\_

./

The 20-inch dewatering force main would run inside the North Dorchester Bay Consolidation
Conduit for 5,000 feet, tying into the south branch of the SBI at existing MH C124, at the
intersection of N Street and Columbia Road.

Access to the facility site would be from Shore Road. Since this site is within the 100-year flood·
plain, the facility entrance and egress points will have to be located above the 100-year flood
elevation.

Capital (without site acquisition), site acquisition, total capital (including site acquisition),
annual O&M, and net present value costs for the alternative of locating the Reserved Channel
CSO Facility at Site D2 are presented in Table 13.4-12. Since each site would require a unique
combination of lengths of the Reserved Channel and North Dorchester Bay Consolidation
Conduits, the net present value of the incremental lengths of conduits required is also presented.
Construction risk factors associated with this alternative are presented in Table 13.4-13.
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TABLE 13.4-12. SUMMARY OF COSTS FOR SITE D2
Costs in $ Thousands
Capital Cost w/o Site Acquisition

$67,652

Site Acquisition< 1l

$686

Total Capital Cost

$68,338

Annual O&M Cost

$581

Net Present Value

$66,892

Net Present Value of Additional Tunnel

$0

Length
Total Net Present Value

$66 892

(1) Based on 1994 assessed values

TABLE 13.4-13. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FORSITED2
Performance:

•

Storage volume in tunnel similar to Site J South

•

Site is relatively open; few physical constraints to construction operations

C)

Site:

Pipeline Route:

•
•
•

Total effluent conduit length 1,300 linear feet
150 linear feet to be installed by trenchless technology to minimize impact on
Conley Terminal facility (potentially greater risk than open cut)
Total dewatering force main length 5,000 linear feet (inside North Dorchester
Bay Consolidation Conduit)

Geotechnical:·

•

Deep foundation system required (potentially greater risk than mat foundation)

Contamination:
Boring on site showed no evidence of contamination
•
Historical data suggests likely contamination of soil or groundwater on site and
•
on route of effluent conduit
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Site F. Site F is located in the southwest corner of Conley Terminal, immediately north
of the gate facility (Figure 13.4-9). The site is currently occupied by office trailers. The facility
on this site would include the same major equipment and features as previously described for
Site D2. If required in the future, screening equipment could be housed in a 50-by-80 foot
addition at grade, as indicated by the dashed line in Figure 13.4-9. At this site, the North
Dorchester Bay Consolidation Conduit would run straight towards the facility from the direction
of Marine Park, and the Reserved Channel Consolidation Conduit would run east along East
1st Street and curve into the facility on a 400-foot radius. The 132-inch effluent conduit would
replace the existing 72-inch by 72-inch outfall to BOS080. The 20-inch dewatering force main
would run inside the North Dorchester Bay Consolidation Conduit for 5,500 feet, tying into the
south branch of the SBI at existing MH C124, at the intersection ofN Street and Columbia
Road. Access to the site would either be through the Conley Terminal gate facility or by a new
access road along the southwest boundary of the Coastal Fuel property.

()

Capital (without site acquisition), site acquisition, total capital (including site acquisition),
annual O&M, and net present value costs for the alternative of locating the Reserved Channel
CSO Facility at Site Fare presented in Table 13.4-14. Construction risk factors associated with
this alternative are presented in Table 13.4-15.

Site J. Site J is located on the site of the former Massachusetts Bay Transportation
Authority power station, off East 1st Street at 0 Street. The site consists of the abandoned
power station building, three relatively small above-ground storage tanks, an open area between
the existing building and East 1st Street (Site J South), and a fenced, paved area west of the
existing building (Site J north). A large parking area north of Site J is used for access to lobster
boats moored along the edge of the parking lot (the Cardinal Medeiros Dock). Access to this lot
is via an unimproved driveway running through Site J from East 1st Street. The 1994
transportation bond bill, which transferred ownership of the northern portion of the site from
MBTA to MDC, identified $14 million for demolition of the abandoned power station, but it
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TABLE 13.4-14. SUMMARY OF COSTS FOR SITE F

I

I

Cost in $ Thousands
$64,513

Capital Cost w/o Site Acquisition
Site Acquisition Cost< 1>

$334
$64,847

Total Capital Cost

$581

Annual O&M Cost

$63,849

Net Present Value
Net Present Value of Additional Tunnel
Length

$4,226

Total Net Present Value

$68,075

(1) Based on 1994 assessed value

C)

TABLE 13.4-15. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FORSITEF
Performance:
Storage volume in tunnel approximately 0.5 mg greater than Sites D2 and
•
Site J South
Site:

•

Contractor operations constrained by existing operations/structures at Conley
Terminal

Pipeline Route:
Total outfall length 650 linear feet; could be either open cut or trenchless
•
Total dewatering force main length 5,500 linear feet (inside North Dorchester
•
Bay Consolidation Conduit)
Geotechnical:
. Deep foundation system required (potentially greater risk than mat foundation)
•
Contamination:
MCP contamination encountered in boring near site
•
Historical data suggests likely contamination of soil or groundwater on site,
•
and on route of effluent conduit
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appears that this amount was never funded. Alternatives for Site J have been developed
assuming that the abandoned power station would not be demolished. The major equipment and
features of the facility on Site J would be the same as previously described for Site D2.
Differences between Site J North and Site J South are described in the following paragraphs.

Site J North. The facility would be located within a fenced, paved area west of the
abandoned power station (Figure 13.4-10). With the facility at this location, both the North
Dorchester Bay and Reserved Channel Consolidation Conduits would curve into the facility
from East 1st Street. A new 132-inch effluent conduit would run west of the Cardinal Medeiros
Dock to a new bulkhead on the Reserved Channel (Figure 13.4-10). The 20-inch dewatering
force main would run inside the North Dorchester Bay Consolidation Conduit for 6,500 feet,
tying into the south branch of the SBI existing MH C124, at the intersection ofN Street and
Columbia Road. A fuel pipeline supplying Boston Edison runs through Site J north. This fuel
line would have to be relocated as part of the construction at this site.

(~)
Access to the site would be from East 1st Street, along the existing access road to the Cardinal
Medeiros Dock.

Capital (without site acquisition), site acquisition, total capital (including site acquisition),
annual O&M, and net-present-value costs for the alternative of locating the Reserved Channel
CSO Facility at Site J North are presented in Table 13.4-16. Construction risk factors associated
with this alternative are presented in Table 13.4-17.

Site J South. The facility would be located within a fenced, paved area west of the
abandoned power station (Figure 13.4-11). With the facility at this location, both the North
Dorchester Bay and Reserved Channel conduits would curve into the facility from East 1st
Street. A new 132-inch effluent conduit would run east of the abandoned power station and
follow the former 0 Street extension to a new bulkhead on Reserved Channel (Figure 13.4-11).
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TABLE 13.4-16. SUMMARY OF COSTS FOR SITE J NORTH
Cost in $ Thousands
Capital Cost

$62,715

Site Acquisition Cost(l>

$1.060

Total Capital Cost

$63,775

Annual O&M Cost

$581

Net Present Value

$63,059

Net Present Value of Additional Tunnel
Length

$3,815
$66,874

Total Net Present Value
(1) Based on 1994 assessed values.

TABLE 13.4-17. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR SITE J NORTH
Performance:

•

Storage volume in tunnel approximately 0.85 mg greater than Sites D2, and
Site J South

•

Relatively open site; Boston Edison fuel line would require relocation

Site:
Pipeline Route:
Total outfall length 600 linear feet, likely to be installed by open cut (less risk)
•
Total dewatering force main length 6,500 linear feet (inside North Dorchester
•
Bay Consolidation Conduit)
Geotechnical:

•

Mat foundation system required

Contamination:
•
MCP contamination encountered in boring near site
Historical data suggests likely contamination of soil or groundwater on site and
•
on route of effluent conduit
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The 20-inch dewatering force main would run inside the North Dorchester Bay Consolidation
Conduit for 6,000 feet, tying into the south branch of the SBI at existing MH C124, at the
intersection ofN Street and Columbia Road. Access to the site would be from East 1st Street,
through the gateway in the existing brick wall.

Capital (without site acquisition), site acquisition, total capital (including site acquisition),
annual O&M, and net-present-value costs for the alternative of locating the Reserved Channel
CSO Facility at Site J South are presented in Table 13.4-18. Construction risk factors associated
with this alternative are presented in Table 13.4-19.

13.4.6 Floatables Control at Regulators

This section presents costs and layout information for the underflow baffles recommended in
Section 13.4.1 to be installed at the 11 CSO regulators tributary to the North Dorchester Bay

(_~)

Consolidation Conduit. In addition to the nine regulators currently tributary to outfalls BOS081
to BOS087, costs and layouts are presented for the two regulators currently tributary to outfall
BOS080, ono the Reserved Channel. The locations of the regulators at which underflow baffles
are proposed are shown on Figure 13.4-12.

As described in Chapter 8 of the DEIR, an initial technology screening process resulted in a
shortlist of seven technologies to be evaluated for application at or upstream of outfalls to
remain open following implementation of the CSO conceptual plan. In the MWRA's Draft
Technical Memorandum on Pre-Design Planning for Floatables Control at Outfalls Not
Associated with Other CSO Controls (MWRA, 1996), detailed evaluations of floatables control

alternatives were conducted for a total of 38 regulators and/or outfalls in the communities of
Boston, Cambridge, Somerville, and Chelsea. At each location, underflow baffles were the least
expensive structural alternative, by at least an order of magnitude, and had the least
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TABLE 13.4-18. SUMMARY OF COSTS FOR SITE J SOUTH

/)

Cost in $ Thousands
Capital Cost

$65,295

Site Acquisition Cost< 0

$922
$66,217

Total Capital Cost

$581

Annual O&M Cost

$65,121

Net Present Value
Net Present Value of Additional Tunnel Length

$2,360
$67,481

Total Net Present Value
(1) Based on 1994 assessed values

TABLE 13.4-19. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR SITE J SOUTH
Performance:

•

Storage volume in consolidation conduit similar to Site D2

•

Site constrained by abandoned power station, tank farm, and East 1st Street; less
constrained than Site F

Site:

Pipeline Route:

•
•

Total outfall length 1,200 linear feet, likely to be installed by open cut (less risk)
Total dewatering force main length 6,000 linear feet (inside North Dorchester Bay
Consolidation Conduit)

Geotechnical:

•

Mat foundation system required

Contamination:·

•

•

MCP contamination encountered in boring on site
Historical data suggests likely contamination of soil or groundwater on site and on
route of effluent conduit
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environmental impacts during construction. At locations where the initially preferred alternative
was a structural technology other than underflow baffles, the recommendation was contingent on
the outcome of a pending performance study on underflow baffles. The performance study was
to include both laboratory evaluations on a one-half-scale model system and full-scale field
evaluations. If the performance study showed underflow baffles to be effective at controlling
floatables, underflow baffles would be the preferred alternative at each of the locations
evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). If the
pending field evaluations indicate that underflow baffles are problematic, alternatives involving
other floatables control technologies should be developed.

C)
The underflow baffles are proposed to be located within the existing CSO regulators tributary to
the North Dorchester Bay Consolidation Conduit. Materials retained behind the baffles during
wet weather would be conveyed via the SBI to the Columbus Park Headworks at the end of the
storm, when surcharging conditions subside. Floatables would be conveyed with the dryweather flow in the south branch of the SBI through the existing regulator dry-weather flow
connections. Peak flows and hydraulic gradients for the existing CSO regulators tributary to the
North Dorchester Bay Consolidation Conduit for the 1-year and 2-year storms are presented in
Table 13.4-20.

Plan and section views of the baffle installations for the 11 regulators tributary to the North
Dorchester Bay Consolidation Conduit are presented as Figures 13.4-13 to 13.4-23. The total
capital, annual O&M, and net-present-value costs for the underflow baffles are $146,000,
$21,000, and $442,000, respectively. The work would involve installing stainless steel plates
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TABLE 13.4-20. PEAK FLOWS AND HYDRAULIC GRADIENTS FOR REGULATORS TRIBUTARY TO THE NORTH
DORCHESTER BAY CONSOLIDATION CONDUIT

1-Year Storm Peak Flow(mgdi 0
Regulator

Into
Regulator

RE080-4

>2.1

RE080-6

To
Interceptor

To Outfall

2-Year Storm Peak Flow(mgd)<I)
Into
Regulator

To
Interceotor

To Outfall

1-Year Storm
Peak

2-Year Storm
Peak

Hydraulic
Gradient O)

Hydraulic
Gradient (I)

1.8

4.7

>3.1

2.0

8.4

112.1

114.0

1.8

1.7

3.3

2.0

1.7

10.1

111.8

113.5

RE081-2

5.1

3.5

2.1

8.0

3.7

5.2

109.0

112.2

RE082-2

13.9

4.9

10.4

28.9

30.9

108.4

110.2

RE083-1

8.8

3.0

4.0

11.8

2.9

9.0

118.3

119.4

RE084-3

>10.2

6.4

7.9

>21.4

5.8

28.3

108.1

109.0

RE085-4

>10.8

8.6

3.5

>22.4

7.8

20.4

107.6

108.3

RE086-1

>8.2

4.1

4.2

>16.4

4.1

14.8

106.9

107.8

RE086-8

>18.3

16.2/-35.1

0.0

>50.4

16.5/-36.2

55.3

104.6

107.6

44.0·

44.0

0.0

43.1

40.9

2.2

113.1

114.3

>8.3

8.3

0.0

>19.0

10.7

9.0

104.6

107.9

RE087-1
RE087-7
Notes:

(1)
(2)

(3)

(Z)

The peak flows correspond to the design storms occumng at low tide, and the peak hydraulic gradients correspond to the design storms occurring at
high tide.
">" symbol indicates actual flow into regulator is greater than value indicated. In SWMM, certain separate drainage areas tributary to certain
regulators are input directly to the model node corresponding to the regulator. The peak influent flow reported reflects flow in the model conduit
immediately upstream of the regulator, and does not include flow from the separate stormwater runoff area directly tributary to the regulator node.
Negative flow is due to surcharging of interceptor back into regulator. For example, 4.6/-2.0 indicates that the peak flow to the interceptor is
4.6 mgd, and the peak flow from the interceptor back through the regulator is 2.0 mgd.
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within the existing regulator. Surface impacts of the work would be limited to providing access
to the regulator manhole during installation of the baffle, and for routine inspections once the
baffle is installed.

13.4.7 Summary

The preceding sections provided background on the Reserved Channel CSO Facility project,
discussed applicable floatables control and disinfection technologies, and alternative sites for
locating the facility. Section 13.5 presents the comparison of alternatives, incorporating cost,
construction risk, and environmental impacts, and documents the selection of a preferred
alternative. Section 13.6 presents updated environmental information pertaining the preferred
alternative since the DEIR.

13.5 COMPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for each of the four site alternatives for the Reserved Channel CSO Facility
project are summarized in Table 13.5-1. If there was no difference among one or more
construction risk or environmental impacts with mitigation factors, then those factors were not
included in Table 13.5-1 because they would not differentiate among the site alternatives.

13.5.1 Costs

The costs presented in Table 13.5-1 include capital (without site acquisition), site acquisition,
total capital (including site acquisition), annual O&M, and net present value for each site
alternative. In order to compare alternative facility sites, which would require varying
consolidation conduit lengths, the net present value of incremental consolidation conduit cost,
and total net present value (the net present value of incremental consolidation conduit cost and
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TABLE 13.5-1. DIFFERENTIATING COST, CONSTRUCTION RISK AND PERFORMANCE RELIABILITY, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION FOR THE
RESERVED CHANNEL CSO FACILITY
SITE ALTERNATIVE
D2

J North

F

J South

COST (OOO's)
Cap Cost w/o Site Acq
Site Acquisition Cost
Total Capital Cost
Annual O&M Cost
TotalNPV

$67,652
686
68,338
581
66,892

$64,513
334
64,847
581
63,849

$62,715
1,060
63,775
581
63,059

$65,295
922
66,217
581
65,121

0

4,226

3,815

2,360

66,892

68,075

66,874

67,481

Net Present Value of
Additional Tunnel Length
Total Net Present Value

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY
Performance

(N) Storage volume in tunnel
similar to Site J south

(A) Storage volume in tunnel
approximately 0.5 mg greater than
Sites D2 and J south

Site Considerations

(A) Site is relatively open; few
(D) Contractor operations
physical constraints to construction constrained by existing
operations/structures at Conley
operations
Terminal

(A) Storage volume in tunnel
approximately 0.85 mg greater than
Sites D2 and J-South

(A) Storage volume in consolidation
conduit similar to Site D2

(A) Relatively open site; BECo fuel
line to be relocated

(N) Site constrained by abandoned power
station, tank farm, and East 1st Street;
less constrained than Site F

(D) Total effluent conduit
• (A) Total effluent conduit length
• (N) Total effluent conduit
length 650 l.f.; could be either
600 l.f., likely to be installed by
length 1,300 l.f.
open cut or trenchless
open cut (less risk)
• (D) 150 l.f. to be installed by
trenchless technology to
• (D) Total dewatering force main • (D) Total dewatering force main
length 5,500 l.f.
length 6,500 l.f.
minimize impact on Conley
Terminal facility (potentially
greater risk than open cut)
• (D) Total dewatering force main
length 5,000 l.f.

Pipeline Route Considerations •

Geotechnical Considerations

• (D) Deep foundation system

• (D) Deep foundation system

Contamination

• (A) Boring on site showed no
evidence of contamination
• (N) Historical data suggest
likely contamination of soil
and/or groundwater on site, and
on route of effluent conduit

Key:

• (A) Mat foundation system

required (potentially greater risk
than mat foundation)

required (potentially greater risk
than mat foundation)

•
•

(N) No borings available on site
(N) Historical data suggest

likely contamination of soil
and/or groundwater on site, and
on route of effluent conduit

(A) = Advantage compared with other altematives
(D) = Disadvantage compared with other altematives
(N) = Neutral (neither an advantage nor disadvantage) compared with other altematives

• (D) Total effluent conduit length
1,200 l.f., likely to be installed by
open cut (less risk)
• (N) Total dewatering force main
length 6,000 l.f.

• (A) Mat foundation system required

required

•
•

(N) No borings available on site
(N) Historical data suggest likely

contamination of soil and/or
groundwater on site, and on
route of effluent conduit

•
•

(N) No borings available on site
(N) Historical data suggest likely

contamination of soil and/or
groundwater on site, and on route of
effluent conduit
'

TABLE 13.5-1 (Continued). DIFFERENTIATING COST, CONSTRUCTION RISK AND PERFORMANCE RELIABILITY, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION FOR THE
RESERVED CHANNEL CSO FACILITY
IMPACTS STILL REMAINING AFfER MITIGATION

D2
Short- Term

PARAMETER

J North

F
Long -Term

J South

Short- Term

Long -Term

Short- Term

Long -Term

Short- Term

Long- Term

--

--

--

~Possible loss
of portion of
proposed MDC
park near
Reserved
Channel

--

• Possible affect on
MDC park; however,
area near channel
can be maintained as
park

--

--

--

• Facility
adjacent to
historic
building; high
sensitivity for
prehistoric
archaeological
resources

--

• Facility adjacent
to historic building;
high sensitivity for
prehistoric
archaeological
resources

~Possible
construction
noise to users of
Marine Park

--

- Intermittent
noise impacts on
lobstermen and
users of potential
park

--

--

--

--

--

COMMUNITY
Land Use I Aesthetics

~ Disruption of ~Permanent
ballfield use
loss of open
space

Noise I Vibration

~Permanent
facility in
historic district;
high sensitivity
for
archaeological
resources

--

Historic I Archaeological

~ Construction
noise to users of
park

--

--

--

Traffic & Transportation

(\c onstrucuon
.
w

--

noise to residents
across 1st St. and
to users of
Independence
Park and
potential park

--

--

INSTITUTIONAL
Inst. Considerations &
Develpt. Plan

Key:

0

=

Minor or no impact

•

=

~MDC park
activities
interrupted

Moderate impact

•

~Loss of
portion of MDC
park

= Major impact

~ Interference
with Massport
terminal traffic

.Permanent
loss of some
terminal
property

• Possible
interference with
lobstermen
access; possible
disruption of
proposed MDC
park

• Possible loss • Possible
of parkland;
interference with
potential outfall lobs term en
discharge could access; possible
affect lobster
disruption of
MDC proposed
storage
park

- Possible loss of
potential parkland;
outfall discharge
could affect lobster
storage

TABLE 13.5-1 (Continued). DIFFERENTIATING COST, CONSTRUCTION RISK AND PERFORMANCE RELIABILITY, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION FOR THE
RESERVED CHANNEL CSO FACILITY

PARAMETER

Short- Term

J North

F

D2

J South

Short- Term

Long -Term

Short- Term

Long -Term

Short- Term

Long -Term

--

--

--

--

--

--

--

-Disruption to
Conley Terminal
operation during
construction

- Displacement
of terminal
space;
intermittent
impact on port
activity

--

--

--

--

-Outfall
construction
would affect
water quality

--

-Outfall
construction
would affect
water quality

Moderate impact

•

CZ:CZM

- Construction
in coastal park,
historic district
& floodplain

CZ: DPAs

--

Long -Term
-Facility
located in park,
historic district
& floodplain

NAT. RES.
Surface Water

Key:

0

= Minor or no impact

-

=

=

Major impact

--

-Outfall
construction
would affect
water quality

--

-Outfall
construction
would affect
water quality

--
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the net present value of CSO facility cost), are also presented in Table 13.5-1. As indicated in
the table, Site J North has the lowest capital and net present value cost, followed by Site F, Site J
South and Site D2. One factor contributing to the low capital and net present value cost of
Sites J North is that it is closer to Reserved Channel than the other sites, and thus has a shorter
effluent conduit. When the incremental net present value cost of extending the consolidation
conduit from East 1st Street to each facility is added to the net present value cost for each site
alternative, Site J North remains the lowest cost, followed by Sites D2, J South and F.

13.5.2 Construction Risk and Performance Reliability Comparison of Alternatives

The construction risk factors include site considerations, pipeline route considerations,
geotechnical considerations, contamination, and O&M considerations (Table 13.5-1). These
factors facilitate the comparison of certain aspects of project construction and O&M that cannot
be fully quantified in terms of cost. As described in Chapter 11 of the DEIR, each factor is
()

designated as an advantage (A), disadvantage (D) or neutral (neither an advantage nor
disadvantage) (N) when compared among the alternatives.

In terms of construction risk and performance reliability factors, Site J North appears to be the
best alternative. In regard to performance, Site J North would have approximately 0.85 mg
additional storage, and Sites F and J South would have about 0.5 mg additional storage in the
consolidation conduits, compared to Site D2. The additional storage is due to the additional
consolidation conduit length required to reach Sites J North, J South and F. Sites D2 and J
North are relatively open sites, and would pose the fewest physical or spatial constraints on
construction operations. Site J South would be constrained by the abandoned power station to
the north and the existing wall along East 1st Street to the south. Site F would be the most
constrained, by operations and existing structures at Conley Terminal. Due to their proximity to
the Reserved Channel, both Sites F and J North would have relatively short effluent conduits.
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The effluent conduits at the other three sites are approximately twice as long and would be more
difficult to construct due to surface constraints. Sites J North and J South would require simpler
mat foundations due to more favorable geotechnical conditions. Based on available data, it
appears likely that material with some degree of contamination would likely be encountered on
each site.

The key differentiators that favor Site J North in terms of construction risk and performance
reliability are:

•

Greatest storage volume in tunnel, would result in least CSO discharge volume on
an annual basis

•

Relatively open site, would not constrain construction operations

•

Shortest effluent conduit, could be entirely installed by less risky, open-cut
methods

•

Mat foundation feasible due to more favorable geotechnical conditions

()

13.5.3 Environmental Comparison of Alternatives After Mitigation

The primary environmental issues that distinguish the proposed facility sites are proximity to
residential properties and parkland and the extent of interference with proposed future uses of
the site (Table 13.5-1). There are no significant differences among the sites with regard to
natural resources. All sites, with the exception of Site F, may contain archaeological resources
and may require additional investigation prior to construction.

Site F has the least potential for impacts on the community because it is contained within the
confines of Massport's Conley Terminal. However, the potential to disrupt Massport's current
freight operation, as well as its proposed expansion, is of significant concern to Massport.
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Construction of the facility at Site D2 would result in temporary disruption both of baseball
diamonds, as well as permanent loss of one diamond and open space and recreational land.

Both north and south options of Site J are located on the site of the former MBTA power plant.
While the site is currently unused, it provides access to an active lobster wharf and basin.
Ownership of the northern portion of the parcel was transferred to the MDC for future park
development, although specific site plans have not been initiated, and there are no definite plans
for removal of the old power station itself. Residents across East 1st Street would be affected to
a greater extent during construction of the facility at Site J South, while long-term impacts at
Site J South are expected to be minor if the existing wall along East 1st Street is maintained, the
building is aesthetically designed, and vegetative buffers are planted. Development of the
facility at Site J North would be farther from residents on East 1st Street and thus short-term
community impacts would be lessened, but development of the site would have greater potential
to interfere with development of, and access to, an MDC waterfront park and access to the
( -)

lobster pier and parking area. The two options at Site J represent trade-offs between long and

j

short term impacts. The extent of these impacts is dependent upon the as yet undefined plans for
a waterfront park.

13.5.4 Selection of Preferred Alternative

Site J North has the lowest total net-present-value cost of the alternatives evaluated, followed by
Sites J South, D2 and Fin order of increasing total net present value. Site J North is also
favored in terms of construction risk. As indicated above, Sites J North and South represent
different short-term and long-term impacts depending upon the future use of the remainder of
the parcel. Given the unknown development potential of the MDC property, and concern to
minimize construction impacts to residents of East 1st Street, Site J North was therefore selected
as the preferred alternative. This decision is based on consideration of the cost, environmental
and construction risk factors. The total capital, O&M, and net present value costs for the
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Reserved Channel CSO Facility at Site J North, including floatables control would be

( )

$63,921,000, $602,000, and $67,310,000, respectively.

As described in Chapter 11 of the DEIR, all capital costs presented in both the DEIR and FEIR
were based on construction costs that had been adjusted to an estimated December 1997 Bostonarea Engineering News Record Construction Cost Index (ENRCCI) of 6754.6. Just prior to
completion of the FEIR, the MWRA developed a revised estimate of the December 1997
ENRCCI of 6970.0. In addition, the design contract for the Reserved Channel CSO Facility w~s
recently led by the MWRA. The 20 percent allowance for engineering and construction
management used in the LCCA analysis could then be revised to reflect the actual contract price
for these services. Using the revised ENRCCI, and the actual contract price for engineering and
construction management, the capital costs for the Reserved Channel CSO Facility at Site J
North would be as follows:

•

Capital cost, not including site acquisition

$59,442,000

•

Site acquisition cost

$1,060,000

•

Total capital cost, including site acquisition -

$60,502,000

(~_)

13.6 ENVIRONMENTAL EVALUATION

A discussion of those environmental issues that have been affected as a result of any changes in
the recommended alternative, or as a result of new or updated information obtained since the
issuance of the DEIR, are described in this section. If the effects on particular environmental
parameters are not affected by any changes in the recommended alternative or by any new
information, the description of effects as presented in the DEIR is not repeated here. The reader
is referred to Chapter 16, Sections 16.4 and 16.5, of the DEIR.
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13.6.1 Baseline Environmental Conditions

No substantial changes have been identified in baseline environmental conditions in the vicinity
of the proposed Reserved Channel CSO Facility project since publication of the DEIR.

13.6.2 Environmental Impacts

Since publication of the DEIR, a second outfall alternative has been proposed from the facility
on Site J North. One potential outfall alternative would extend from the facility directly north to
the Reserved Channel, where it would be bulkheaded at the existing seawall (See Figure 13.4-4).
The crown of the discharge pipe would be at the mean high water elevation of 110.23 feet (MDC
datum), while the base of the pipe would be located just below the mean low water elevation of
100.81 feet (MDC datum). Riprap would be placed on top of the existing sediments for a
horizonal distance of approximately 40 feet to the break in the slope in the channel to prevent
()

scouring of sediments during discharge events. The impacts associated with this alternative were
addressed in the DEIR.

The second outfall alternative would follow the previous route to the seawall but would extend a
distance of approximately 55 feet into Reserved Channel, just beyond the break in the slope in
the channel (See Figure 13.4-5). The outfall would be installed via dredging from a barge.
Riprap would be placed on top of the outfall to return the impacted area to its approximate
original elevation. Riprap would also be placed at the terminus of the outfall to prevent scouring
of channel sediments during discharge events. The invert of the outfall would be approximately
10 feet below the mean low water depth. The disposal options for the dredged sediment are not
confirmed at this time, and additional sediment sampling would be required to determine if the
sediment quality is suitable for ocean disposal. However, recent sediment testing conducted for
by Massport at Conley Terminal in conjunction with the Boston Harbor Navigation
Improvement Project (BHNIP) indicated that while the surface layer of silt was not suitable for

_)
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unconfined ocean disposal, the underlying parent material was (ACOE, 1997). Consequently, it
is likely that much of the dredged material excavated during outfall construction could be
disposed of at an ocean disposal site.

Land Use and Aesthetics. Extension of the outfall into Reserved Channel would reduce the
potential long-term impacts associated with the outfall from moderate to minor. As the outfall
would be located farther away from a potential MDC waterfront park and would be subaqueous
at all tide levels, potential odors and visual impacts on park users associated with discharge
events would be greatly reduced. Locating the terminus of the outfall farther from the pier may
reduce the potential for impacts of the discharge on live lobsters that are periodically stored in
the Reserved Channel at the Cardinal Medeiros Dock.

Construction of the outfall may result in some interference with boat access to the lobsterman' s
pier. The outfall would be excavated by dredging from a barge moored in the channel adjacent
to the outfall route. However, the work area is located sufficiently upstream of the berths used

( )

by lobstermen to dock their boats and unload their catch that interference would be minimal.
Construction is not anticipated to affect ship traffic in the main navigational channel, however,
there may be minor disruption to smaller craft accessing the upstream portions of the channel.

Air Quality. Since the preparation of the DEIR, new data have been obtained from continuous
emissions monitoring conducted at the air emissions control facilities at the Deer Island primary
treatment headworks. These data show that an average of approximately 60 percent removal of
total non-methane hydrocarbons (NMHCs) was achieved by wet scrubbers at the east and west
air emissions control facilities at Deer Island between April 1995 and October 1996. Based on
these new data documenting operational removal of total NMHCs by wet scrubbers, the
anticipated yearly emissions of NMHCs from the Reserved Channel facility were recalculated.
However, since the uncontrolled emissions are estimated to be less than one ton per year (tpy),
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the difference in the removal percentage had no effect on anticipated air quality impacts as stated
in the DEIR.

Institutional Considerations and Development Plans. A waterfront park may be developed

on the MDC land adjacent to the pumping facility. Extension of the outfall into the Reserved
Channel would minimize the potential for odor and visual impacts associated with discharge
events from the facility.

Designated Port Areas. The outfall would be located in the South Boston DP A. Extension of

the outfall beyond the

s~awall

would reduce the potential long-term impacts that discharge

events may have on lobster boats entering and exiting the pier area. Extension of the outfall
would locate the terminus closer to the main navigation channel in the Reserved Channel.
However, the terminus would be located approximately 50 feet from the main channel and
would not be expected to have an impact on navigation of vessels in the channel. Sedimentation
( )

of the channel resulting from discharges from the facility would not be expected to be a
problem. The North Dorchester Bay and Reserved Channel Consolidation Conduit projects
would greatly reduce the sediment load that is currently being discharged into the Reserved
Channel (See Sections 12.2 and 12.3).

Construction of the outfall would likely result in moderate impacts on port activity. The outfall
would be constructed from a barge moored west of the Cardinal Medeiros Dock. The barge may
present a minor interference with vessels entering and leaving the pier. It is not anticipated that
the barge would interfere with vessels in the main channel.

Wetlands. Extension of the outfall would involve the permanent placement of riprap over

approximately 1,000 square feet of marine sediments regulated as Land Under the Ocean.
However, as benthic organisms in the channel consist largely of a low abundance of pollution
tolerant polychaetes and worms, impacts would be expected to be minor.

13-80

Reserved Channel CSO Facility

Construction of the outfall would temporarily disturb approximately 1,000 square feet of Land
Under the Ocean and 20 linear feet of Coastal Bank wetland resource areas, as well as
approximately 2,000 square feet of the 100-foot buffer zone. The Coastal Bank in the area
consists of a granite block seawall, Land Under the Ocean consists of unconsolidated muds
inhabited predominantly with a low density of pollution tolerant worms and polychaetes, and the
buffer zone is a paved parking area. As the resource areas in the vicinity of the proposed outfall
have minimal wildlife habitat value, impacts resulting from construction of the outfall are
expected to be minor. Efforts will be made to minimize the impacts of construction on wetland
resource areas. Impacts on adjacent wetland resource areas and water quality would be
mitigated by the use of silt curtains along the dredge zone to minimize sedimentation in the
channel resulting from construction. Sedimentation and erosion control devices would be used
to minimize erosion in the buffer zone and bank areas during construction. Mitigation measures
would be developed in coordination with ACOE and other federal, commonwealth, and local
regulations.

(-)
Plant and Animal Resources. Construction of the outfall would disturb a granite seawall and
an area of marine sediment. Abundance and species diversity of benthic organisms are low in
Reserved Channel, and the channel offers marginal wildlife habitat for finfish and birds. As the
wildlife habitat value of the area is minimal, short-term impacts on plants and animal resource
would be minor.

Surface Water. The outfall extension would be installed via open trench excavation, and
potential impacts on surface water quality would be major. Dredging would be staged from a
barge moored adjacent to the dredge site. Impacts on surface water quality resulting from the
dredging operation could be mitigated to moderate by the use of silt curtains to minimize the
adjacent areas impacted by resuspension of sediment. All construction activity would be
completed in accordance with federal and state permitting requirements.
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CHAPTER14
STONY BROOK SCREENING AND DISINFECTION FACILITY

The Stony Brook Sewer Separation project will reduce the discharge frequency of untreated
CSO at outfalls MWR023 and BOS046 to two times in the typical year. The sewer separation
project involves separating combined sewers into separate stormwater and sanitary sewers by
adding in most cases a new stormdrain and maintaining the existing combined sewer line for
sanitary service.

The conceptual planning recommendation for the Stony Brook system was for a screening and
disinfection facility to treat both CSO and stormwater discharged through the Stony Brook
Conduit. Alternatives for a screening and disinfection facility were developed and presented in
the Draft CSO Facilities Plan/Environmental Impact Report (DEIR). Subsequent to submittal of
the DEIR, site acquisition issues resulted in the elimination of the two recommended site
alternatives in the DEIR, Sites L2 and A1, from further consideration. A new site, Site L3, was
identified through negotiations with Wentworth Institute and was selected as the preferred
facility site. The environmental evaluation of Site L3 is contained in Section 14.6.
Subsequently, additional information became available regarding the cost-effectiveness,
technical feasibility and constructability of sewer separation in the Stony Brook system. Based
on this new information, a sewer separation alternative was developed and identified as the
preferred alternative. The information presented in this chapter is arranged as follows:

•

14.1 Introduction and Project Background. Describes the general location
and features of the project

•

14.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfalls MWR023 and BOS046 and the selection of a preferred
alternative in the conceptual planning phase

•

14.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals and summarizes key criteria
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•

14.4 Engineering Alternatives and Evaluations. Presents alternatives
including layouts, costs, and construction risk factors

•

14.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk and environmental impacts, and presents selection of a preferred
alternative

•

14.6 Environmental Evaluation. Presents update on environmental information
or analyses on the preferred alternative since the DEIR

14.1 INTRODUCTION AND PROJECT BACKGROUND

The Stony Brook Sewer Separation project will reduce CSO discharges to the Stony Brook
Conduit to two per year. This major drainage conduit serves a total drainage area of about
7,000 acres, of which about 750 acres are served by combined sewers (Figure 14.1-1). The
combined sewer area is tributary to three interceptors, which in tum are relieved by 12 CSO
regulators that direct excess wet-weather flow to the Stony Brook Conduit. The three
interceptors, owned by the Boston Water and Sewer Commission, include the Stony Brook
Valley Sewer (SBVS), the Southwest Corridor Interceptor (SCI), and the West Roxbury Low
Level Sewer (WRLLS). Four CSO regulators are associated with the SBVS and of these, three
divert overflows to the SBC. Eight regulators are associated with the SCI, and one regulator
with the WRLLS, with all overflows diverted to the SBC.

The SBC discharges to the Charles River at outfall MWR023, near the MWRA Charlesgate East
gatehouse. Under wet-weather conditions, the SBC can surcharge and overflow the sluice gate
at the Boston Gatehouse No. 1 and discharge through outfall BOS046 to the Back Bay Fens
Pond. The intent of this project is to reduce untreated CSO discharges at both outfalls MWR023
and BOS046 from the SBC.

The Stony Brook Conduit starts in Hyde Park as a 72-inch drain capturing flow from the Stony
Brook. The conduit size, shape, and material of construction vary through its approximately
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seven mile length. In addition to Stony Brook flow, wet-weather drainage, and CSO, the SBC
conveys flows from the Canterbury Brook, Bussey Brook, and the Goldsmith Brook to the
Charles River. These brooks collect stormwater runoff from drainage systems in Roslindale,
Hyde Park, and Forest Hills. Although Stony Brook and Bussey Brook have been observed to
be dry during dry weather, flow from the other brooks creates a continuous discharge at outfall
MWR023.

Regulators in the Stony Brook system tend to activate due to the capacity of the dry-weather
flow connections between the regulator and the interceptor being exceeded, as opposed to having
the interceptor surcharge back through the dry weather flow correction. Previous hydraulic
analyses indicated that while relief of these connections would reduce upstream overflows, the
increase in flow to the interceptors would result in unacceptable levels of surcharging
downstream.

The general location of the Stony Brook Sewer Separation project is shown in Figure 14.1-2.
Most of the proposed separation work would be located within approximately 0.5 miles of the
Stony Brook Conduit, along a stretch from approximately Tremont Street south to Jamaica
Pond. All of the areas proposed to be separated are upstream of the 12 CSO regulators that
currently divert flow to the Stony Brook Conduit.

The proposed site for the screening and disinfection facility alternative was in the general
vicinity of Parker Street between Ruggles Street and Tremont Street in Boston, as shown in
Figure 14.1-3. The facility would be located such that overflows at both outfalls MWR023 and
BOS046 would be treated. The screening and disinfection facility alternative would include a
dechlorination facility located at the Forsyth Dental School parking lot. Table 14.1-1 presents a
summary of the proposed screening and disinfection facility site, including existing land use,
ownership, and acquisition issues.
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TABLE 14.1-1. SUMMARY OF PROPOSED SITE FOR
STONY BROOK SCREENING AND DISINFECTION FACILITY
Description
(Land Use/Location)

Site
L3

Adjacent to Ward St.
Headworks. Existing
Wentworth Institute of
Technology Physical Plant
Building; dechlorination
facility in Forsyth Dental
School parking lot

Ownership

Acquisition Comments/Issues

Wentworth Institute
of Technology

Wentworth indicates
willingness to negotiate on use
of site

Under future planned conditions, the annual volume of CSO discharged to the SBC is predicted
to be approximately 44 million gallons, with the most active regulator activating approximately
22 times per year. Table 14.1-2 presents predicted volumes of stormwater and CSOs conveyed
by the SBC for the 3-month and 1-year storm, and for the typical year, under future planned
conditions.

During the extensive planning phase of the MWRA CSO control program, which culminated
with the completion of the December 1994 report entitled Final CSO Conceptual Plan and
System Master Plan (the Conceptual Plan) (MWRA, 1994), a screening and disinfection facility
was selected to control CSOs in the Stony Brook Conduit. This alternative would also provide
treatment of stormwater in the SBC. A detailed review of the alternatives evaluated in
conceptual planning and the evaluations that led to selection of the preferred alternative is
presented in Section 14.2.

Subsequent to submittal of the DEIR, a number of issues arose that led to a reevaluation of
certain site alternatives, and the identification of a sewer separation alternative that could be
implemented in lieu of a screening and disinfection facility. The preferred alternative presented
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TABLE 14.1-2. SUMMARY OF CSO AND STORMWATER VOLUMES
IN THE STONY BROOK CONDUIT

cso

CSO&SW

3 month storm volume, mg

2.6

44.3

1 year storm volume, mg

11.3

82.5

Annual Volume when CSOs
Active, mg

44°)

615(2)

Total Annual Volume-Wet
Weather

44°)

955(3)

Parameter

Notes:
(1) CSOs are predicted to activate approximately 22 times/year.
(2) Represents volume of CSO and SW during time when CSOs are active.
(3) Volume represents all wet weather events approximately 80/year.

in the DEIR was for a screening and disinfection facility located on Site L2, adjacent to Ward
Street Headworks, on a parking lot currently used by the Massachusetts College of Art. Based
on comments received on the DEIR, the MWRA concluded that acquisition of the site was not
feasible. At the same time, through discussions with Wentworth Institute, a new site, Site L3,
was identified on Wentworth property. A screening and disinfection facility alternative was
developed for this new site. Site A 1, located at the intersection of Tremont Street and Guerney
Street, was identified as an alternative site for the screening and disinfection facility in the
DEIR. However, following submission of the DEIR, the Boston Housing Authority made
substantial progress in developing and finalizing the plans for the Mission Main Hope VI
project, which encompasses all of Site Al. Due to its importance in realizing the Mission Main
redevelopment plans and goals, Site A1 was dropped from further consideration.

In reviewing the peak flow through the facility in the typical year, and reassessing the detention
time available in the SBC between the different facility sites and outfall BOS046, it was
determined that insufficient detention time for disinfection would be available in the SBC for
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facilities at Sites G and H. Since a detention tank of sufficient size to provide the needed
additional detention time would not fit on either Site G or H, these sites were dropped from
further consideration.

In February 1997, the Boston Water and Sewer Commission released a draft report describing an
alternative for controlling CSOs in the Stony Brook area through sewer separation. Using more
detailed cost and area delineations compared to those developed for the MWRA's conceptual
planning program, this report indicated that sewer separation could potentially be a feasible
alternative for controlling CSOs, especially given the siting and cost issues associated with the
proposed screening and disinfection alternative. Sewer separation was therefore developed as an
alternative to providing screening and disinfection of the SBC flows. The development of
alternatives for the screening and disinfection facility, and sewer separation, are presented in the
sections that follow the review of conceptual planning evaluations.

14.2 CONCEPTUAL PLANNING EVALUATIONS

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.

As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Using preliminary SWMM simulations and system knowledge, certain technologies
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and outfall consolidation options could be eliminated from further consideration without
developing cost and performance data. For the Lower Charles River, outfalls were evaluated in
the following groups:

•

MWR023 (Stony Brook Conduit)

•

MWR201 (Cottage Farm CSO Facility outfall)

•

MWR018 to MWR022; BOS028, BOS049, CAM017, SOMOlO (outfalls related
to the Boston Marginal Conduit, Cambridge Marginal Conduit, and Prison Point
CSO Facility)

•

MWR010, BOS042 (relatively inactive outfalls related to the Charles River
Valley Sewer)

Outfalls other than MWR023 are discussed in more detail in Chapter 25. In general, except for
outfalls MWR201 and MWR023, the technologies considered for the other CSO outfalls to the
Lower Charles River were floatables control or outfall closure, based on the low annual
activation frequencies and volumes. The following technologies were not considered feasible
for outfall MWR023 based on the initial screening process:

•

CSO relocation. A less-sensitive receiving water segment is not located in the
vicinity of outfall MWR023. The Boston Marginal Conduit currently serves as a
CSO relocation conduit, conveying discharges from regulators in the Old Stony
Brook and West Side Interceptor systems to the Prison Point CSO Facility for
discharge to the Upper Inner Harbor. Diverting flow from the Stony Brook
Conduit to the Boston Marginal Conduit would have increased the activation
frequency and volume of outfalls MWR018 to MWR022 along the Esplanade.

•

Storage or treatment technologies at individual regulators tributary to outfall
MWR023. This approach would have involved siting and constructing 12 new
facilities in a congested urban area. Consolidating the outfalls to a single facility
was judged to be a more cost-effective and implementable alternative.

•

Interceptor relief. Due the choking of flow at the Ward Street Head works
downstream of the Stony Brook system, interceptor relief would provide little
benefit. Flow transfer among the multiple interceptor systems serving the Stony
14-10
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Brook system was investigated, and one feasible alternative involving flow
transfer was developed, as described below.
For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
spring 1994 workshop series. The alternatives for the Stony Brook system that were presented
in the spring 1994 workshops included the following:

•

CSO elimination by system-wide sewer separation. Sewer separation of all
combined areas tributary to the Stony Brook system was predicted to eliminate all
overflows in the 1-year storm.

•

Local sewer separation and diversion of regulator RE046-381 to the Stony Brook
Valley Sewer (1-year storm). Separation of only the combined area directly
tributary to the 12 regulators in the Stony Brook system eliminated the overflows
in the 1-year storm at all regulators except RE046-381. Diverting the regulator
RE046-381 overflow from the Stony Brook Conduit to the Stony Brook Valley
Sewer was predicted to eliminate the discharge of CSO in the 1-year storm.

•

Consolidation to storage near Ward Street Headworks (1-year storm). This
alternative involved a consolidation conduit that would intercept CSOs at
regulators active during the 1-year storm, and convey the flow to a storage tank
near Ward Street Headworks. The consolidation conduit would provide
approximately 4.3 mg of storage, and the tank would provide approximately 13
mg of storage. The consolidation conduit would also intercept overflows from
the Old Stony Brook system regulators that would otherwise be tributary to the
Boston Marginal Conduit. In conjunction with the removal of the flow restriction
at or near the Prison Point CSO Facility, this alternative would also eliminate
overflows into the Charles River from the MWR outfalls along the Boston
Marginal Conduit during the 1-year storm.

•

Deep tunnel capture of flow in the Stony Brook Conduit and the Old Stony Brook
Conduit (1-year storm). Under this alternative, a sluice gate would be provided to
allow dry weather stream flow to continue to be discharged at outfall MWR023.
All wet weather flow (storm drainage, stream flow, and CSO) would be captured
and stored for subsequent treatment at Deer Island.
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•

Diversion of Stony Brook and Bussey Brook to the Muddy River with deep
tunnel capture of flow in the Stony Brook Conduit and the Old Stony Brook
Conduit (1-year storm). This alternative was the same as above except that brook
flow tributary to the Stony Brook Conduit would be diverted to the Muddy River.
The technical and economic feasibility of diverting the upstream flows to the
Muddy River was questionable, however. The connection would likely be a softground tunnel siphon, and the elevation difference between the Stony Brook
Conduit at the Bussey Brook tie-in and the Charles River is only 5 feet. If a
gravity diversion was not possible, a pumped diversion would be necessary at an
increased cost and level of complexity.

•

Partial sewer separation (3-month storm). This alternative involved separating
upstream of the regulators in the Stony Brook system active during the 3-month
storm.

•

Consolidation to storage (3-month storm). This alternative was similar to the 1year storm consolidation to storage alternative, except that the Old Stony Brook
system regulators would not be consolidated, and the downstream storage facility
would be approximately 1 mg.

•

Consolidation to storage with diversion at RE046-381 (3-month storm). This
alternative was similar to the above, except that the consolidation conduit would
be shortened by diverting the overflow from regulator RE046-381 to the Stony
Brook Valley Sewer.

•

Deep tunnel capture of Stony Brook Conduit flow, with or without diversion of
Stony Brook and Bussey Brook flows (3-month storm). These alternatives were
similar to the 1-year storm alternatives, except the storage tunnel would be sized
for the 3-month storm.

•

Consolidation to treatment. This alternative involved a consolidation conduit that
would intercept CSOs at regulators active during the 1-year storm, and convey
the flow to a screening and disinfection facility near Ward Street Headworks.
Following treatment, flow would be discharged to the Stony Brook Conduit.

Following the spring 1994 workshop, a number of the above alternatives were eliminated from
further consideration, while the remainder were carried forward for more detailed evaluation. In
addition, two new alternatives were evaluated, based on ideas developed in the workshop. The
alternatives carried forward included the following:
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•

Complete sewer separation

•

Consolidation to storage (1-year storm)

•

Consolidation to storage with diversion at RE046-381 (3-month storm)

•

Consolidation to treatment

The various storage and partial separation alternatives that were not carried forward were
eliminated because one of the above alternatives would provide the same level of control for less
cost. The two new alternatives identified in the workshop were as follows:

•

Screening and disinfection of Stony Brook Conduit flows. This alternative
involved constructing a screening and disinfection facility that would treat the
flow in the Stony Brook Conduit upstream of outfall BOS046.

•

Swirl concentrator for Stony Brook Conduit flows. This alternative was similar
to the above, but flow would be treated by a swirl concentrator/vortex separator
technology with disinfection. Underflow from the swirl/vortex units would be
pumped to the High Level Sewer through a connection near Ward Street
Headworks. This alternative was subsequently found to be infeasible, due to the
space requirements for the swirl/vortex units.

For the more detailed evaluations, outfalls were grouped by receiving water segment to facilitate
assessment of impacts on a receiving water basis. Alternatives for the Stony Brook system were
therefore combined with alternatives for Cottage Farm to develop overall receiving water
alternatives for the Lower Charles River~ Alternatives for the nine relatively inactive outfalls
along the Lower Charles River were generally limited to elimination by system-wide sewer
separation, or providing floatables control.

From the spring 1994 workshops, a total of six alternatives were carried forward for outfall
MWR023 (Stony Brook Conduit), and four alternatives for outfall MWR201 (Cottage Farm).
Since it was not feasible to evaluate every possible combination of outfall-specific alternatives,
similar outfall-specific alternatives were combined to create a range of receiving water
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alternatives. The range of controls evaluated for the receiving water generally reflected the
range of controls evaluated for each outfall.

For each of the receiving water alternatives, planning-level costs, performance, water quality
impacts, and siting issues were developed. Selection of a preferred alternative was based on a
combination of cost/performance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters.

For the conceptual plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed on an
individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources. For each case, curves were developed for fecal coliform bacteria, TSS and BOD loads.
The project-specific cost/performance curves for outfall MWR023 are presented in Figures 14.21 to 14.2-3. The total load curves for the Lower Charles River are presented in Figures 14.2-4 to
14.2-6.

The cost associated with complete sewer separation in Figures 14.2-1 to 14.2-6 reflect the
fraction of a system-wide sewer separation program cost that would be required to separate the
areas immediately tributary to the Stony Brook Conduit. The performance, however, is based on
full system-wide separation, including all areas tributary to Ward Street Headworks.

From Figure 14.2-1, the most cost-effective alternative for controlling fecal coliform bacteria
loads in CSO from outfall MWR023 was screening and disinfection of the Stony Brook Conduit
flows. From Figures 14.2-2 and 14.2-3, it appeared that the removal of BOD and TSS loads in
CSO was proportional to cost, without a clearly defined optimum point. Screening and
disinfection of Stony Brook Conduit flows provides the lowest removal for the lowest cost, and
14-14

FIGURE 14.2-l. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR STONY BROOK CONDUIT PHASE 1
ALTERNATIVES.
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partial separation with diversion to RE046-381 provided the highest removal at a relatively high
cost. From the receiving water monitoring and modeling conducted during conceptual planning,
BOD and TSS loads from CSO represented a very small percentage of the total annual pollutant
loads to the Lower Charles River. On an event basis, CSO contributed approximately 9 and 22
percent of the BOD from the 3-month and 1-year storms, respectively. For fecal coliform
bacteria, however, CSO contributed 44 and 70 percent of the total load in the 3-month and 1year storms. These factors supported selection of the most cost-effective alternative for control
of fecal coliform bacteria, which was screening and disinfection of the Stony Brook Conduit
flows.

Figure 14.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to the Lower Charles River. For the Lower Charles River, "all sources" includes CSO,
stormwater, and upstream boundary flow from the Upper Charles River. The impact of sources
other than CSO was evident in that the highest level of CSO control resulted in only 30 percent
removal of the total fecal coliform bacteria load. Figures 14.2-5 and 14.2-6 present cost versus
percent removal of BOD and TSS loads to the Lower Charles River from all sources. While
complete sewer separation would eliminate CSO discharges to the Stony Brook Conduit, the
resulting increase in stormwater loads would result in a net increase in total BOD and TSS loads
to the Stony Brook Conduit. The points associated with complete sewer separation in Figures
14.2-5 and 14.2-6 are not shown, as the percent removal would be negative. These curves
indicated that the highest levels of CSO control achieved virtually no measurable reduction in
the total annual BOD and TSS loads to the receiving water segment. Based on these total load
cost/performance curves, a "cost-effective" CSO control alternative was difficult to define for
the Lower Charles River. If it is accepted that fecal coliform bacteria would be considered a
more critical pollutant to control than BOD or TSS, then screening and disinfection of the Stony
Brook Conduit flow would be considered the most "cost-effective" alternative. The benefits of
higher levels of control could be computed in terms of pounds of pollutants removed, but the
magnitude of these reductions as compared with the loads from stormwater and upstream
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sources makes the practical benefit of such reductions difficult to define, and to use as
justification for a higher-cost alternative.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving water wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact and siting rank orders for the receiving water based alternatives
for the Lower Charles River are presented in Table 14.2-1. For each category, "1" is the highest
rank. Detailed backup for the rankings is included in the appendices to the Conceptual Plan. As
indicated in Table 14.2-1, the alternative that includes screening and disinfection of the Stony
Brook Conduit flows had the highest overall rank, based on the sum of the ranks from each of
the three evaluation categories.

Thus, the rating and ranking methodology identified the same preferred alternative for the Stony
Brook system as the cost/performance evaluation, which was screening and disinfection of the
Stony Brook Conduit flows. Since no critical uses (swimming, shellfishing) had been defined
for the Lower Charles River, screening and disinfection of the Stony Brook Conduit flows was
selected as the preferred alternative for outfall MWR023 in the Conceptual Plan. It should be
noted that this alternative would also provide treatment for the two discharges in the typical year
to the Back Bay Fens at outfall BOS046.
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TABLE 14.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS
FOR THE LOWER CHARLES RIVER

CSO Control Alternative

Cost
Rank

Performance/
Water
Quality
Impact Rank

Complete Sewer Separation

6

3

1

10

Control of 1-Year Storm
Stony Brook: Consolidation to Storage
Cottage Farm: Storage

5

1

4

10

Control of 3-Month Storm
Stony Brook: Consolidation to Storage with Diversion
at Regulator RE046-381
Cottage Farm: Storage

4

2

4

10

Mixed Level of Control I
Stony Brook: Consolidation to Screening and
Disinfection
Cottage Farm: 3-Month Storage

3

5

4

12

Mixed Level of Control II
Stony Brook: Screening and Disinfection of the Stony
Brook Conduit
Cottage Farm: Upgrade Disinfection System and
Outfall

1

5

2

8

Siting
Rank

Sum of
Rankings

14.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

The following sections present project-specific objectives and design criteria for the Stony
Brook Sewer Separation project, including criteria used to develop the screening and
disinfection facility alternative that is no longer proposed. These objectives and design criteria
focus the development of this project in a consistent manner with other projects which make up
the overall MWRA CSO control program.
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14.3.1 Project Objectives

In conjunction with other projects along the Lower Charles River, the primary objective of the
Stony Brook Sewer Separation project is to:

•

Reduce the load of fecal coliform bacteria and floatables from CSOs to a level
consistent with the attainment of WQS for the Lower Charles River.

The objective of the screening and disinfection alternative would be to provide cost-effective
CSO control by diversion of flow to the treatment facility only when upstream CSOs activate,
minimizing treatment of continuous brook flow or separate stormwater flow in the SBC.

Attainment of water quality standards in the Lower Charles River would be contingent on the
control of upstream pollutant sources, which include both stormwater and non-point sources.
Stormwater and upstream river flow have been shown to be significant contributors of pollution
to the Charles River.

14.3.2 Design Criteria

The following sections present project-specific design criteria for the sewer separation and
screening and disinfection alternatives, including design flows and loads, and hydraulics.
Design criteria associated with sewer separation pertaining to the design and installation of new
pipe were included in Appendix D of the DEIR. Unit process criteria used to size screening and
disinfection equipment are discussed in Chapter 8 of the DEIR, and are presented in the design
data sheets in Appendix D of the DEIR. Updated design data sheets reflecting revised peak
flows for the screening and disinfection alternative are presented in Appendix K.

Flows and Loads. Selection of the design flow for the screening and disinfection facility was
based on a cost-benefit analysis of a range of flow conditions, as described in Chapter 11 of the
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DEIR. For the Stony Brook facility, this process resulted in selection of the peak flow from the
largest storm in the typical year (323 mgd). With the selection of this design flow, no untreated
CSO would bypass the facility during a typical rainfall year. For extreme rainfall events, which
result in flows greater than the peak in the typical year, flow up to the capacity of the facility
would be treated, and excess flow would bypass at a diversion structure and be discharged
untreated at outfall MWR023 and possibly outfall BOS046. Stormwater flows from smaller
rainfall events, which do not activate an upstream CSO, and dry-weather stream flow would pass
through the diversion structure and be discharged untreated at outfall MWR023. The flows for a
range of storm conditions are presented in Table 14.3-1.

TABLE 14.3-1. SUM:MARY OF PEAK FLOWS

I Peak Flow through Facility (mgd) I

Peak By:Qass Flow (mgd)

3-month

127

0

Peak in typical_y_ear

323

0

1-vear

323

0

2-vear

602

279

I

Design Storm

Predicted volumes and pollutant loads from the Stony Brook system to the Lower Charles River
and Back Bay Fens for future planned conditions, the screening and disinfection facility
alternative, and the preferred alternative of sewer separation are presented in Tables 14.3-2 to
14.3-5. Data are presented for the 3-month and 1-year storms, and for the typical year. Tables
14.3-2 and 14.3-3 present loads from CSO only, while Tables 14.3-4 and 14.3-5 present total
loads, including stormwater.

Since outfall BOS046 is active during the 1-year storm, and twice during the typical year, the
CSO loads allocated to outfalls MWR023 and BOS046 were estimated by multiplying the sum
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TABLE 14.3-2. PREDICTED CSO LOADS DISCHARGED TO THE LOWER CHARLES RIVER (OUTFALL MWR023)

Condition

TSS (lbs)

Fecal Coliform Bacteria
(Counts x 109)

Total Volume (mg)

BOD (lbs)

FPC< I)

Facility<2>

PA<3>

FPC

Facility

PA

FPC

Facility

PA

FPC

Facility

PA

3-Month Storm

1.9

1.9

0

38,570

10

0

2,210

2,100

0

1,230

1,230

0

1-Year Storm

8.8

8.8

0.03

180,300

70

530

10,340

9,820

30

5,760

5,760

20

Annual

44

44

0.13

903,100

330

2,620

51,780

48,860

150

28,850

28,850

84

Notes: (1)
(2)

(3)

FPC =Future Planned Conditions
Facility = Screening and Disinfection Facility Alternative
PA =Preferred Alternative (Sewer Separation)

TABLE 14.3-3. PREDICTED CSO LOADS DISCHARGED TO THE BACK BAY FENS (OUTFALL BOS046)
Fecal Coliform Bacteria
(Counts x 109)

Total Volume (mg)
Condition

TSS (lbs)

BOD (lbs)

FPC 0 >

Facility<2>

PA<3>

FPC

Facility

PA

FPC

Facility

PA

FPC

Facility

PA

3-Month Storm

0

0

0

0

0

0

0

0

0

0

0

0

1-Year Storm<4>

0.20

0.20

<0.01

3,380

<1

20

190

180

1

110

110

1

Annual

0.15

0.15

<0.01

2,880

<1

30

165

165

2

90

90

1

Notes: (1)
(2)
(3)
(4)

FPC = Future Planned Conditions
Facility= Screening and Disinfection Facility Alternative
PA =Preferred Alternative (Sewer Separation)
1-year storm volume is greater than annual volume. When run as a discrete event, the timing of the peak of the 1-year storm with respect to diurnal
flows and tides is different than when the 1-year storm occurs in the typical year continuous simulation.
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TABLE 14.3-4. PREDICTED TOTAL LOADS DISCHARGED TO THE LOWER CHARLES RIVER (OUTFALL MWR023)
Total Volume (mg)
Condition

Fecal Coliform Bacteria
(Counts x 10 9)

TSS (lbs)

BOD (lbs)

FPC 0 >

Facility<2>

PA<3>

FPC

Facility

PA

FPC

Facility

PA

FPC

Facility

PA

3-Month Storm

39

39

60.9

81,390

300

69,760

3,630

3,450

2,310

1,980

1,980

1,220

1-Year Storm

79

79

101

260,500

600

116,700

13,000

13,350

3,900

7,160

7,160

3,050

1,290

1,290

1,580

2,332,000

9,770

1,812,000

99,200

93,900

60,200

53,800

53,800

31,700

Annual
Notes: (1)
(2)
(3)

FPC = Future Planned Conditions
Facility = Screening and Disinfection Facility Alternative
PA = Preferred Alternative (Sewer Separation)

TABLE 14.3-5. PREDICTED TOTAL LOADS DISCHARGED TO THE BACK BAY FENS (OUTFALL BOS046)
Total Volume (mg)
Condition

Fecal Coliform Bacteria
(Counts x 109)

TSS (lbs)

BOD (lbs)

FPC0 l

Facility<2>

PA<3>

FPC

Facility

PA

FPC

Facility

PA

FPC

Facility

PA

3-Month Storm

0

0

0

0

0

0

0

0

0

0

0

0

1-Year Storm<4>

1.5

1.5

4.1

4,880

10

4,670

240

230

160

130

130

80

Annual

1.3

1.3

5.4

4,160

10

6,140

210

210

210

110

110

110

Notes: (1)
(2)

(3)

(4)

FPC = Future Planned Conditions
Facility = Screening and Disinfection Facility Alternative
PA =Preferred Alternative (Sewer Separation)
1-year storm volume is greater than annual volume. When run as a discrete event, the timing of the peak of the 1-year storm with respect to diurnal
flows and tides is different than when the 1-year storm occurs in the typical year continuous simulation.
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of the CSO loads discharged at the regulators, by the percent of the total flow (CSO and
stormwater) discharged at outfalls MWR023 and BOS046. For example, in the 1-year storm, the
sum of the CSO volumes at the upstream regulators under future planned conditions is 9 million
gallons. The total flow discharged at outfalls MWR023 and BOS046 in the 1-year storm is
approximately 79 and 1.5 million gallons, respectively. The estimated volume of CSO
discharged at outfall MWR023 for the 1-year storm would therefore be 98 percent of 9 million
gallons, or 8.8 million gallons. The estimated CSO volume discharged at outfall BOS046 would
be 0.2 million gallons.

Using this methodology, it is apparent that the fraction of CSO pollutant loads discharged to the
Back Bay Fens at outfall BOS046 would be very small for either the screening and disinfection
facility or the sewer separation alternatives. The sewer separation alternative would result in an
increase in the volume of stormwater discharged at both outfalls BOS046 and MWR023.

Receiving water modeling indicates that changing from a screening and disinfection facility on
the Stony Brook Conduit to sewer separation upstream of the Stony Brook Conduit would have a
relatively minor impact on the hours of violation of water quality standards in the Lower Charles
River. For the 1-year storm, the swimming standard would be violated for the entire 4-day
duration of the model simulation under both alternatives. With sewer separation, the hours of
violation of the boating standard at a location 1,300 feet downstream of outfall MWR023 would
increase from 52 to 56 hours. At the Charles River Dam, the hours of violation would increase
from zero to 18 hours. This difference, however, is due to a very small increase in fecal
coliform density from just under the boating standard to just one. As indicated in Tables 14.3-2
and 14.3-4, under the sewer separation alternative, CSO would represent only 30,000 gallons out
of the total of 101 million gallons discharged at outfall MWR023 in the 1-year storm (0.03
percent). The increase in hours of violation of the boating standard would therefore be
attributable almost exclusively to the increase in untreated stormwater discharged as a result of
the sewer separation work.
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Hydraulics. Hydraulic criteria associated with the sewer separation alternative related primarily
to performance, in terms of achieving the CSO control goals and in minimizing the risk of
flooding. As described in more detail in Section 14.4.4, SWMM simulations were used to
evaluate the relationship between degree of achievable sewer separation and CSO discharge
frequency and volume. Since consideration was given to closing certain regulators downstream
of areas that were to be separated, criteria were established regarding the acceptable impacts of
the closing of a regulator on upstream hydraulic gradients. Using as a guideline the criteria
developed in the June 1993 report on System Optimization Plans for CSO Control, an
unacceptable impact on a peak hydraulic gradient was defined as one of the following:

•

An increase of more than one foot in the peak hydraulic gradient from the 2-year
storm

•

Any increase in the peak hydraulic gradient from the 2-year storm, if the peak
gradient under future planned conditions was within six feet of grade

With regard to the first bullet, judgement could be used in limited cases where the peak
hydraulic gradient was clearly far enough below grade that an increase of more than 1.0 foot
would not be significant.

The primary hydraulic issue for the screening and disinfection facility alternative was to assess
the need to provide effluent pumping back to the Stony Brook Conduit. Peak flows from the
3-month, 1-year, 2-year, 5-year, and 10-year storms and from the largest storm in the typical
year were evaluated to assess the impact of gravity flow through the facility on upstream
hydraulic gradients at each of the proposed sites. For each storm condition, appropriate pipe
sizes were selected for the facility influent and effluent conduits, based on the assumptions that
flow would be diverted to the facility from the SBC, and that facility effluent would be returned
to the SBC. Hydraulic losses considered in the analysis included:

•

Headloss due to floatables control (6 inches)
14-29

Stony Brook Screening and Disinfection Facility

•

Entrance and exit losses at the facility

•

Frictional losses through the conveyance pipe

The Stony Brook Conduit discharges to the Charles River, which is hydraulically controlled by a
dam located downstream of outfall MWR023. The normal river elevation is approximately
108.0, while the 25-year flood elevation is 109.25. The alternative sites were not affected
hydraulically by the river elevation, but rather by the hydraulic gradient in the SBC in the
vicinity of the flow diversion to each site. A comparison of hydraulic gradient, conduit inverts,
and ground surface elevations was conducted as described in Chapter 11 of the DEIR to
determine if pumping from the facility back to the conduit would be required. Table 14.3-6
presents a summary of the hydraulic conditions analyzed.

TABLE 14.3-6. KEY ELEVATIONS FOR PROPOSED SITE ALTERNATIVES

Location
Site L3

Water Surface Elevation at
Diversion Structure (ft.)<'l

Ground Elevation at
Diversion Structure (MDC
Datum)

114.78

119.0

Charles River Water Surface Elevation (MDC datum)
Normal Conditions

108.0

25-year Flood

109.25

(1)

Water surface elevation in the Stony Brook Conduit, in the vicinity of alternative site, based on a water
surface elevation of 109.25 in the Charles River

At Site L3, the data in Table 14.3-6 indicate that the peak hydraulic gradient in the SBC would
be too close to the ground surface at the flow diversion structure to be considered acceptable.
Approximately 400 feet of piping would be required from the diversion structure to Site L3.
This piping and the required floatables control technology would result in significant headloss,
requiring pumping of the effluent from the facility back to the SBC.
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Five 81 mgd vertical turbine solids handling effluent pumps would be provided to generate
sufficient head so that the facility at Site L3 could discharge against a 25-year flood elevation in
the Charles River. The pumps would be linked to a series of level switches in the wetwell that
would activate the pumps based on water level. As the level in the wetwell decreased, the
pumps would shut off in sequence. Water remaining in the wetwell at the end of a storm would
be pumped to either a local sewer or the Ward Street Headworks using submersible sump
pumps.

14.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

This section presents the evaluation of floatables control and disinfection technologies for the
screening and disinfection alternative, then presents the evaluation of site alternatives. The
development and evaluation of the sewer separation alternative follows the evaluation of the
facility site alternatives. The facility and sewer separation alternatives are compared in
Section 14.5.

As described in Chapter 11 of the DEIR, the development and evaluation process for screening
and disinfection facility alternatives involved first selecting preferred technologies for floatables
control and disinfection for each site, then comparing site alternatives.

14.4.1 Floatables Control Technologies for the Screening and Disinfection Facility

As described in Chapter 8 of the DEIR, seven floatables control technologies were evaluated on
a site-specific basis. Following initial sizing calculations and an applicability review, three of
the seven technologies were determined to be feasible for the Stony Brook facility:

•

Mechanically cleaned bar screens

•

Traveling water screens
14-31

Stony Brook Screening and Disinfection Facility

•

Horizontal discharge screens

These technologies are described in the upcoming sections.

The netting, static wedgewire screen, rotating drum screen, and swirl/vortex technologies were
not considered to be feasible and were not evaluated in detail. Based on design data sheets
(Appendix K), a total of 32 netting units, 36 rotary drum screens, or 99 static wedgewire screen
units would be required to handle the peak flow at the facility. Such a large number of treatment
units would require an excessively large structure to house the equipment. The O&M
requirements of such arrangements would also be excessive. For these reasons, these
technologies were dropped from further consideration.

Swirl/vortex technologies were not evaluated in detail because these units require a continuous
underflow to be discharged to the interceptor system. Since the interceptors in the vicinity of
Ward Street Headworks are surcharged during storm events that are large enough to cause the
Stony Brook facility to activate, the underflow from the swirl/vortex unit would have to be
either pumped back into the interceptor, further contributing to the surcharge conditions, or
stored in an off-line storage tank until capacity was available in the interceptors. Since neither
of these alternatives appeared to be reasonable or appropriate, swirl/vortex technologies were not
evaluated in further detail.

Mechanically Cleaned Bar Screen. A total of four units, 9 feet wide by 32 feet high, would be
required (Figure 14.4-1). Under peak flow conditions, three units would be operational with the
fourth as a backup unit. The units would be located on the bottom floor of the facility, upstream
of the wetwell. Solids and floatables retained on the screen would be continuously removed by a
rake mechanism that would carry the screenings to the top floor, where they would be dumped
into solids holding bins. The bar screens would have 0.5-inch clear spacing between the bars
and would collect approximately 8,000 cubic feet of screenings per year. The MWRA currently
uses a private contractor to remove screenings from the existing CSO facilities following storm
14-32
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events. The screenings are removed using a vacuum (eductor) truck and disposed of in an
appropriate landfill. This solids handling practice would be expected to be applied at the Stony
Brook facility.

The capital, annual O&M, and net present value costs for the mechanically cleaned bar screens
along with performance and risk factors, are presented in Table 14.4-1. The capital costs
presented in Table 14.4-1 reflect the cost of the equipment dedicated to the screening alternative,
and the cost for the fraction of building space needed to house the equipment. The O&M cost
reflects the cost of differentiating aspects of the total O&M cost associated with the floatables
control technologies. For example, if screenings disposal costs do not vary among the
technologies evaluated, this cost would not be included in the O&M cost presented.

Traveling Water Screen. A total of five, 11.0-foot-wide by 32-foot-high traveling water
screens would be required (Figure 14.4-2). During peak flow conditions, four units would be
operational, with the fifth as a backup. The units would be located in dedicated channels on the
bottom floor of the facility, upstream of the wetwell. Solids and floatables retained on the
screen would be continuously removed by a spray wash system that would knock solids off the
mesh screen and into a solids trough. The screens would have a 0.25-inch mesh opening and
would generate approximately 11,700 cubic feet of material per year. The trough would carry
the solids to a 500,000-gallon solids holding tank located below grade outside the facility. After
high storm flows subsided, the solids would be pumped to Ward Street Headworks adjacent to
Site L3.

The capital, annual O&M, and net present value costs for the traveling water screens, along with
performance and risk factors, are presented in Table 14.4-2. As was for the case for the
mechanically cleaned bar screen alternative, the capital cost of the screening equipment includes
the cost of building space required to house the equipment.
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TABLE 14.4-1. TECHNOLOGY SELECTION CRITERIA
FOR MECHANICALLY CLEANED BAR SCREENS
Costs
Capital

$9,519,000

AnnualO&M

$47,000

Net Present Value

$11,184,000

I

Performance and Risk Factors

Effectiveness:
0

0
0

Removes 100 percent of floatables and solids with smallest dimension larger than screen
opening size (0.5-inch). Removes a fraction of floatables and solids with one or more
dimension smaller than screen opening size
Expected to capture 13 cubic feet of material per million gallons of flow processed
Not intended to remove oil and grease, but would remove oil and grease agglomerated to
material retained by screen

Impacts on Facility Size:
0
0
0

Area required for equipment: 9,200 ft 2
No. units required: 4 (3 on line under peak flow conditions; 1 standby)
Auxiliary equipment required: Screenings containers

O&M Considerations:
0

0
0
0

Relatively simple to operate, control, and maintain compared to other floatables control
technologies evaluated
Equipment must be exercised between storms
Can be started automatically or manually at beginning of each overflow event
Screenings drop into container, which must be emptied after storm

Other Considerations:

•

Commonly used technology at CSO facilities
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TABLE 14.4-2. TECHNOLOGY SELECTION CRITERIA
FOR TRAVELING WATER SCREENS
Costs
Capital

$11,867,000

Annual O&M

$47,000

Net Present Value

$13,189,000

Performance and Risk Factors
Effectiveness:
•

Removes 100 percent of floatables and solids with smallest dimension larger than screen
opening size (0.25-inch mesh). Removes a fraction of floatables and solids with one or more
dimension smaller than screen opening size.

•

Expected to capture 19 cubic feet of material per million gallons of flow processed.

•

Not intended to remove oil and grease, but would remove oil and grease agglomerated to
material retained by screen

Impacts on Facility Size:
•

Area required for equipment: 15,980 fe

•

Area required for solids/flushing water wetwell: 2,000 ft 2

•

No. units required: 5 (4 on line under peak flow conditions; 1 standby)

•

Auxiliary equipment required: flushing pumps, solids/flushing water wetwell.

O&M Considerations:
•

Flushing water required for operation

•

Equipment must be exercised between storms

•

Can be started automatically or manually at beginning of each overflow event

•

Screenings backwashed off screen by flushing system; pumped to sewer system at end of
storm. More complex operation than for technologies that discharge screenings to a
container

Other Considerations:
•

No known CSO applications

•

Was evaluated on a small scale at Somerville Marginal CSO facility
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Horizontal Discharge Screen. A total of four units, 4 feet wide and 28 feet long, would be

required (Figure 14.4-3). During operation under peak flow conditions, three units would be
operational, with the fourth as a backup unit. The units would be located on the bottom floor of
the facility, upstream of the wetwell. Solids and floatables retained on the screen would be
continuously removed by an integrated rake system that moves along the length of the screen.

The screens would have 0.16-inch bar spacing and would generate approximately 15,400 cubic
feet of material per year. The screens could be oriented either vertically, so that flow would pass
through horizontally, or horizontally, so that flow would pass up through the screens. Figure
14.4-3 shows a horizontal discharge screen that is oriented horizontally. If oriented vertically,
the screen would be mounted on top of a partial height wall adjacent to the screening trough so
flow would pass horizontally through the screen into the trough. Solids retained on the screens
would settle to the floor of the facility, which would be pitched to a low point. After high storm
flows subsided, the solids would be pumped to the Ward Street Headworks, adjacent to Site L3.
There was concern as to whether the solids captured on the screen would settle or migrate away
from the screen after removal by the rake mechanism with the screen applied in the flow channel
of a screening and disinfection facility. If the solids did not settle or migrate away from the
screen, then the screen would plug. Horizontal discharge screens are designed for use in tanks
that provide for relatively quiescent conditions which would promote settling or dispersion of
materials removed by the rake mechanism. They are also designed for use in flow channels
which have a continuous side stream to carry away removed solids.

For this reason, an alternative solids handling system was developed, that would involve a gate
structure located at the end of each screen channel. The gate structure would open at
predetermined intervals, allowing the agglomerated or floating solids to be flushed from the
screen channel to a solids holding tank. While this arrangement would be difficult to control and
operate, due to the variable flow rates and water surface elevations in the screen area it was felt
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that the gate arrangement would offer greater performance and reliability compared to relying on
the settlement or dispersion of solids to avoid plugging the screens.

The capital, annual O&M, and net present value costs for the horizontal discharge screen
arrangement, along with performance and risk factors, are presented in Table 14.4-3. As for the
other screening technologies, the capital cost of the screening equipment includes the cost of
building space required to house the equipment.

Comparison of Technologies and Recommendations. Costs and performance and risk factors
that differentiate the floatables control technologies described above are presented in
Table 14.4-4.

Horizontal discharge screens were the low cost technology, both in terms of capital cost and net
present value, followed by mechanically cleaned bar screens. Traveling water screens were the
high-cost alternative. In terms of differentiating performance and risk factors, mechanically
cleaned bar screens would be more reliable than horizontal discharge screens or traveling water
screens. The solids handling aspects of both traveling water screens and horizontal discharge
screens would be less desirable from both a construction and O&M standpoint compared to
mechanically cleaned bar screens due to the need for a solids holding tank located adjacent to the
facility. MWRA has operated mechanically cleaned bar screens at each of its six existing CSO
facilities with success. While the capital cost for the mechanically cleaned bar screens is greater
than the horizontal discharge screens by $2,100,000, or 28 percent, mostly attributable to the
building space needed to house the equipment, mechanically cleaned bar screens are
recommended as the floatables control technology for this project based on the differentiating
performance and risk factors presented in Table 14.4-4 and discussed above.
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TABLE 14.4-3. TECHNOLOGY SELECTION CRITERIA
FOR HORIZONTAL DISCHARGE SCREENS
Costs
Capital

$7,419,000

AnnualO&M

$38,000

Net Present Value

$8,363,000

I

Performance and Risk Factors

Effectiveness:

•

•
•

Removes 100% of floatables and solids with smallest dimension larger than screen opening
size (0.16-inch). Removes a fraction of floatables and solids with one or more dimensions
smaller than the screen opening size
Expected to capture 25 cubic feet of material per million gallons of flow processed
Not intended to remove oil and grease, but would remove oil and grease agglomerated to
material retained by screen

Impacts on Facility Size:

•
•
•

Area required for equipment: 6,350 ft 2
No. units required: 4 (3 on line under peak flow conditions; 1 standby)
Auxiliary Equipment: Upstream trash rack

O&M Considerations:

.
•
•
•

Equipment must be exercised between storms
Can be started automatically or manually at beginning of each overflow event
Screened solids accumulate in channel
Solids pumped to Ward Street Headworks at end of storm

Other Considerations:

•
•

No known applications in U.S. (Europe and Canada only)
More applicable at downstream end of a detention tank or installed in a side weir
configuration in a sewer system. Stand-alone, end-of-pipe, or facility application not a
standard arrangement
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TABLE 14.4-4. COMPARISON OF TECHNOLOGY SELECTION CRITERIA
FOR FLOATABLES CONTROL ALTERNATIVES
Component Costs
Technology
Catenary bar
screens

Traveling water
screen

Horizontal
discharge
screens

Performance and Risk Factors

Capital
($000's)

O&M
($)

NPV
($000's)

9,519

47,000

11' 184

• Bar opening size:
0.5-in.
• Expected to
capture 13 cu. ft. of
material per mg of
flow

• Area re~uired:
9,200 ft

• Screenings collected in
container

• Commonly used
technology at CSO
facilities. Used at
MWRA's six existing
CSO treatment
facilities

11,867,000

47,000

13,189

• Mesh opening size:
0.25-in.
• Expected to
capture 19 cu. ft. of
material per mg of
flow

• Area required:
15,98o fe

• Screenings collected in a
solids holding tank; more
complex than for
technologies which
discharge to a container,
but no residual to remove
from facility

• No known CSO
applications

7,419

47,000

8,363

• Bar opening size:
0.16-in.
• Expected to
capture 25 cu. ft. of
material per mg of
flow

• Area re~uired:
6,350 ft

• Screenings collected in
bottom of channel and
possibly solids holding
tank; more complex than
for technologies that
discharge to a container,
but no residual to remove
from facility

• No known
applications in U.S.
(Europe and Canada
only)

Impacts on
Facility Size

Effectiveness
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14.4.2 Disinfection/Dechlorination Technologies

As described in Chapter 8 of the DEIR, the preliminary technology screening process for
disinfection technologies resulted in a short list of the following disinfection and dechlorination
technologies to be considered for the proposed CSO treatment facilities:

•

Sodium hypochlorite disinfection with sodium bisulfite dechlorination

•

Sodium hypochlorite disinfection with sulfur dioxide dechlorination

•

Sodium bromide disinfection

•

Ultraviolet light (UV) disinfection

Following initial sizing calculations and an applicability review, three of the disinfection and
dechlorination technologies were determined to be feasible for the Stony Brook facility:

•

Sodium hypochlorite disinfection with sodium bisulfite dechlorination

•

Sodium hypochlorite with sulfur dioxide dechlorination

•

Sodium hypochlorite/sodium bromide disinfection

These technologies are described in the upcoming sections. Ultraviolet light disinfection was
dropped from further consideration because it would not be cost-effective compared to the other
disinfection and dechlorination technologies. The cost for UV disinfection equipment alone
would be on the order of $4.5 million, which is four to five times greater than the capital cost,
including building space, contingencies, and allowances, for the other disinfection and
dechlorination technologies. In addition, based on treatability evaluations, UV did not appear to
be capable of providing a sufficient level of coliform kill to achieve an effluent fecal coliform
density of 2001100 ml. Since the anticipated NPDES permit limit for fecal coliform is expected
to be 2001100 ml, UV would not meet the permit requirements.
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Sodium Hypochlorite/Sodium Bisulfite. Sodium hypochlorite disinfectant and sodium
bisulfite (for dechlorination) would be applied to the facility flow by a series of metering pumps
(Table 14.4-5). A range of metering pump sizes would be required to balance the need to
accurately dose sodium hypochlorite and sodium bisulfite against low flows versus the need to
deliver these chemicals under peak design conditions.

TABLE 14.4-5. SODIUM HYPOCHLORITE/SODIUM BISULFITE
METERING PUMP CAPACITIES
Number
Pump Capacity (gph)

On Line

Standby

50
350
900
Sodium Bisulfite

1
2
3

1
1

50
180

1
1

1

Sodium Hypochlorite

At Site L3, the hypochlorite would be piped upstream to the diversion structure at the SBC.
This location would provide approximately three minutes of additional contact time at peak flow
in the conduit between the diversion structure and the facility.

Hypochlorite storage would be provided in four 6,000-gallon storage tanks inside the facility.
This volume would provide adequate storage to treat the largest storm in the typical year (16,000
gallons of hypochlorite) and still receive two full tanker truck deliveries of 4,000 gallons.

Sodium bisulfite would be applied approximately 75 feet upstream of outfall BOS046 by a series
of metering pumps (Table 14.4-5). This distance would provide a minimum of 30 seconds of
detention time to accomplish dechlorination under peak flow conditions through the facility.
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Bisulfite storage would be provided in one 2,200 gallon storage tank. This volume would
provide adequate storage to treat the largest storm in the typical year ( 1, 100 gallons of bisulfite)
and receive a delivery of 1,000 gallons. The sodium bisulfite storage tank and metering pumps
would be housed in the proposed screening and disinfection facility. The chemical would be
pumped through a small pipeline to an injection point with manhole access located
approximately 75 feet upstream of outfall BOS046. The pipeline would be installed either by
direct burial parallel to the Stony Brook Conduit or by fastening to the inner wall of the Stony
Brook Conduit. A satellite building approximately 10-foot square by 9-feet high would be
located in the vicinity of Forsyth Park as shown on Figure 14.4-4, and would house a chlorine
residual analyzer, sample pump and flow meter. This equipment would be provided to control
the application of sodium bisulfite.

Performance and risk factors and component costs for the sodium hypochlorite/ sodium bisulfite
disinfection and dechlorination technology are presented in Table 14.4-6. The capital costs
presented in Table 14.4-6 reflect the cost of the equipment dedicated to the disinfection and
dechlorination alternative and the cost for the fraction of building space needed to house the
equipment. The O&M cost reflects the differentiating aspects of the total annual O&M cost
associated with the disinfection/dechlorination technologies.

Sodium Hypochlorite/Sulfur Dioxide. The sodium hypochlorite storage and feed equipment
that would be used for the sodium hypochlorite/sulfur dioxide alternative would be identical to
that used for the sodium hypochlorite/sodium bisulfite alternative, described in the previous
section.

The sulfur dioxide dechlorination agent would be applied in the same location as sodium
bisulfite, as described in the previous section. The sulfur dioxide gas would be stored in two 1ton containers. The following chemical feed equipment would be necessary to convert the sulfur
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TABLE 14.4-6. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SODIUM BISULFITE
Costs
Capital

$1,839,000

Annual O&M

$393,000

Net Present Value

$6,949,000

I

Performance and Risk Factors

Effectiveness:

•

Generally effective on bacteria and viruses; however, high turbidity, suspended solids,
or soluble organics can decrease performance

•

Expected to achieve monthly geometric mean effluent fecal coliform density of
200/100 ml and effluent chlorine residual of 0.1 mg/1 in accordance with anticipated
NPDES permit limits

Impacts on Facility Size:

•

Area required for equipment and chemical storage: 1,830 fe

•

Sufficient detention time in Stony Brook Conduit; detention basin not required

Aquatic Toxicity Considerations

•
•

Requires dechlorination to control persistent toxic residual
May result in the production of trihalomethane byproducts

O&M Considerations:

•

Moderate complexity; sodium hypochlorite currently used at all existing MWRA CSO
screening and disinfection facilities; chlorine residual analyzers required to control
dechlorination process

Other Considerations:

•

Public safety concerns associated with chemical transport and storage
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dioxide from the ton containers into an aqueous solution, which would then be pumped to the
application point upstream of outfall BOS046:

•

4 sulfonators - 500, 2,000, 5,000 and 5,000 lbs/day

•

1 backup sulfonator - 5,000 lbs/day

•

4 evaporators - 4,500 lbs/day

•

1 backup evaporator - 4,500 lbs/day

The evaporators would gasify liquid sulfur dioxide withdrawn from the ton containers so that it
could be made into an aqueous solution in the sulfonators. This aqueous solution would then be
pumped to the application point near Forsyth Park as previously described. As with the sodium
hypochlorite/sodium bisulfite alternative, a satellite building would be required to house
instrumentation and sample pumps.

Performance and risk factors and component costs for the sodium hypochlorite/sulfur dioxide
disinfection and dechlorination technology are presented in Table 14.4-7.

Sodium Hypochlorite/Sodium Bromide. When sodium hypochlorite and sodium bromide are
combined, hypobromous acid is formed, which is a powerful disinfectant. The sodium
hypochloride and sodium bromide would be separately pumped by a series of metering pumps to
the application point, where they would mix and be applied to the facility flow (Table 14.4-8).
A range of metering pump sizes would be required to balance the need to accurately dose
sodium hypochlorite and sodium bromide for low flow levels against the need to deliver these
chemicals under peak design conditions.

Because hypobromous acid rapidly breaks down to inert byproducts, it is appropriate to
separately feed sodium hypochlorite and sodium bromide to the application point, where they
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TABLE 14.4-7. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SULFUR DIOXIDE
Costs
Capital

$3,214,000

Annual O&M

$371,000

Net Present Value

$8,255,000

I

Performance and Risk Factors
Effectiveness:

•

.

Sodium hypochlorite is effective on bacteria and viruses; however, high turbidity,
suspended solids, or soluble organics can decrease performance
Expected to achieve monthly geometric mean effluent fecal coliform density of
200/100 ml and effluent chlorine residual of 0.1 mg/1 in accordance with anticipated
NPDES permit requirements

Impacts on Facility Size:

•

Area required for equipment: I,83o fe

•

Chemical storage required

•

Sufficient detention time in Stony Brook Conduit

Aquatic Toxicity Considerations

•

.

Requires dechlorination to control persistent toxic residual
May result in the production of trihalomethane byproducts

O&M Considerations:

•

More complex system to operate than sodium hypochlorite/sodium bisulfite or sodium
hypochlorite/sodium bromide due to use of both sulfonators and evaporators and due to
chlorine residual analyzers required to control dechlorination process

Other Considerations:

•

Public safety concerns associated with chemical transport, higher concern with gaseous
so2 versus liquid phase chemicals

•

Not normally used for intermittent operations
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TABLE 14.4-8. SODIUM HYPOCHLORITE/SODIUM BROMIDE
METERING PUMP CAPACITIES
Number
Pump Capacity (gph)

On Line

Standby

300
900
Sodium Bromide

1
2

1

40
100
400

1
1
1

-

Sodium Hypochlorite

1

mix to form hypobromous acid. The rapid breakdown of hypobromous acid is believed to
eliminate the need for debromination.

At Site L3, the sodium hypochlorite/sodium bromide mixture would be piped upstream to the
diversion structure at the SBC. This location would provide three minutes of additional contact
at peak facility flow in the conduit from the diversion structure to the facility.

Sodium hypochlorite storage would be provided in three 6,000-gallon storage tanks inside the
facility. Sodium bromide storage would be provided in one 5,000-gallon tank, also located
inside the facility. These volumes would provide adequate storage to treat the largest storm in
the typical year (9,600 gallons of sodium hypochlorite and 2,500 gallons of sodium bromide)
and be able to receive two full 4,000-gallon tanker truck deliveries of sodium hypochlorite and a
sodium bromide delivery of 2,000 gallons.

Performance and risk factors and component costs for the sodium hypochlorite/sodium bromide
disinfection technology are presented in Table 14.4-9.
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TABLE 14.4-9. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SODIUM BROMIDE
Costs
Capital

$1,779,000

AnnualO&M

$986,000

Net Present Value

$14,621,000
Performance and Risk Factors

Effectiveness:
•

Expected to be generally effective on bacteria and viruses; however, high turbidity,
suspended solids, or soluble organics can decrease performance

•

Limited performance data is available

Impacts on Facility Size:
•

Area required for equipment: 1,830 ft2

•

Chemical storage required

•

Sufficient detention time in Stony Brook conduit

Aquatic Toxicity Considerations
•

Residual quickly breaks down to a non-toxic form

•

May result in the production of trihalomethane byproducts

O&M Considerations:
•

Moderate complexity; both sodium hypochlorite and sodium bromide must be
combined in flow stream at application point; dechlorination process control, involving
chlorine residual analyzers, not required

Other Considerations:
•

Public safety concerns associated with chemical transport

•

One known CSO application
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Comparison of Technologies and Recommendations. The costs and differentiating
performance and risk factors for the disinfection/dechlorination technologies described above are
presented in Table 14.4-10.

Based on the comparison presented in Table 14.4-10, the sodium hypochlorite/sodium bromide
technology has the lowest capital cost, but its high O&M cost gives this technology the highest
net present value. The sodium hypochlorite/sodium bisulfite technology has the second lowest
capital cost, only $60,000 higher than for sodium hypochlorite/sodium bromide. Because the
annual O&M cost is significantly lower for sodium hypochlorite/sodium bisulfite than for
sodium hypochlorite/sodium bromide ($593,000 per year less), the sodium hypochlorite/sodium
bisulfite technology has the lowest net-present-value cost. The capital cost for the sodium
hypochlorite/sulfur dioxide technology is the highest of the three, and, while its annual O&M
cost is the lowest, this technology has a higher net present value than sodium
hypochlorite/sodium bisulfite.

In terms of performance and risk factors, the sodium hypochlorite/sodium bisulfite alternative
was considered to be more reliable than the other technologies. The MWRA has used sodium
hypochlorite at its six existing CSO facilities with success, which suggests that less training
would be required for the operators with this technology. The MWRA plans to install sodium
bisulfite dechlorination equipment at several existing CSO facilities in the near future. Based on
these considerations, the sodium hypochlorite/sodium bisulfite disinfection and dechlorination
technology was recommended for the Screening and Disinfection Facility alternative.

14.4.3 Screening and Disinfection Facility Alternatives Evaluations

Following completion of the IAFS, a total of six sites (A1, A2, G, H, L1, and Q) were shortlisted for detailed evaluation (Figure 14.4-5). As discussed in greater detail below, prior to the
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TABLE 14.4-10. COMPARISON OF TECHNOLOGY SELECTION CRITERIA
FOR DISINFECTION ALTERNATIVES
Component Costs

Performance and Risk Factors

Capital
$000's

O&M
($)

NPV
$000's

Sodium hypochlorite/
sodium bisulfite

1,839

393

6,949

Sodium hypochlorite/
sulfur dioxide

3,214

Site/Alternative

Sodium hypochlorite/
sodium bromide

371

8,255

.

Effectiveness
Achieves monthly geometric
mean of 20011 OOml

• Achieves monthly geometric

O&M Considerations

• Moderate complexity; NaOCl

986

14,621

.

Limited performance data
available
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• Commonly used for

currently used at existing
MWRA CSO facilities;
chlorine residual analyzers
required to control
dechlorination process

• More complex O&M due to

mean of 2001100 ml

1,779

Other Considerations

intermittent operation at
CSO facilities

• Public safety concerns

use of sulfonators and
evaporators and chlorine
residual analyzers required to
control dechlorination

.

Moderate complexity due to
mixing of chemicals at
application point;
dechlorination process not
required

associated with chemical
transport, higher concern
with gaseous so2 vs. liquid
phase chemicals

.
.

Not normally used for
intermittent operations
Public safety concerns
associated with chemical
transport

• One known application
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DEIR, Sites A2, L1, and Q were dropped from further consideration following the identification

()

of site size issues and the presence of underground structures that represented fatal flaws, and
Site L2 was added. Following reevaluation of flows and equipment layouts subsequent to the
DEIR, Sites G and H were dropped from further consideration. Sites A1 and L2 were
eliminated due to potential site acquisition issues, and a new site, Site L3, was added.

The addition and deletion of sites subsequent to the IAFS and DEIR is discussed below,
followed by the engineering evaluations conducted to analyze the screening and disinfection
alternative .at Site L3. Development and evaluation of the sewer separation alternative follows in
Section 14.4-4.

Changes to Short-Listed Sites. Sites A2, L1 and Q were eliminated from the short list of sites
prior to the DEIR, and Site A1, G, H, and L2 were eliminated after the DEIR. The reasons for
eliminating the sites are presented in the paragraphs that follow.

C)
Site Al. Following submission of the DEIR, the Boston Housing Authority made
substantial progress in developing and finalizing the plans for the Mission Main Hope VI
Project. Site A1 is planned to be the site of the bulk of the home-ownership units being
constructed a part of the redevelopment, and use of any portion of the site for a CSO facility
would alter both the total number of housing units and the overall project density. HUD
approvals for funding have been based in part upon the home-ownership proposal. Site A1 was
therefore eliminated from further consideration due to its importance in realizing the Mission
Main redevelopment plans and goals.

Site A2: Site A2 is located in the southeastern portion of the study area, adjacent to Site
A1. The site currently houses an abandoned building at the southern end and a parking lot
extending northward. The site is bounded on its east side by the MBT A Orange Line. The lot is
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approximately 520 feet long and relatively narrow, approximately 60 to 70 feet wide. The
parcel may be accessed from Mindoro Street and Prentiss Street.

While Site A2 has certain advantages for siting a screening and disinfection facility, such as no
major underground utilities and primarily level, open land, the site has the following
disadvantages and fatal flaws:

•

The site is adjacent to the MBTA Orange Line, which is separated from the site
by a 15- to 20-foot high concrete retaining wall

•

The geometry of the site is long and narrow and would not provide sufficient
width to accommodate the building footprint and the delivery areas required

Site A2 was therefore not evaluated in further detail.

(-)

Site Ll. Site L 1 is the current site of the Ward Street Headworks facility. The apparent
open area available for siting a screening and disinfection facility includes a grassy area in the
rear of the facility and the parking area adjacent to and in front of the head works. The site is
bordered by another parking lot and residential buildings. The site may be accessed from
Ward Street.

While it appeared, based on surface features, that the building footprint of the proposed
screening and disinfection facility could be located to the rear of the Ward Street Headworks,
further inspection of design plans of the existing facility indicated that a significant portion of
the site is developed below grade as part of the headworks and the Boston Main Drainage
Tunnel. The presence of these major below ground structures constituted a fatal flaw, and
Site L1 was not evaluated in further detail.

Site Q. Site Q is located in the southern portion of the study area, immediately adjacent
to the MBTA Orange Line and is separated from the tracks by an approximately 20-foot-high
14-56
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retaining wall. The site is located in a mixed residential and commercial neighborhood, which is
across Terrace Street from Site Q. The site is an open, vacant lot that slopes sharply from
Terrace Street eastward toward the MBTA tracks. The site may be accessed from
Terrace Street.

There are several disadvantages with this site, including an existing "special structure" located
below grade on the site. The special structure is a portion of the Stony Brook Conduit, which
appears to have been rebuilt as part of the MBTA Orange Line installation. This special
structure portion of the conduit bisects the existing site and would have to be relocated in order
to construct the facility. The presence of this special structure constituted a fatal flaw. Also, the
existing site geometry is long and narrow, similar to that of Site A2. It does not appear that the
proposed building footprint and delivery areas would fit onto the site without extending into the
MBTA Orange Line corridor, which also constitutes a fatal flaw. Accordingly, this site was
dropped from further evaluation.

(_)
Site G. At the time that the IAFS report was prepared, Site G consisted of a student
parking lot for Wentworth Institute of Technology, a grassy area, and a helicopter landing pad.
Since that time, a new soccer/softball field has been constructed by Wentworth. The site is
bordered by Northeastern University housing and the Museum of Fine Arts. The site may be
accessed using Huntington Avenue, Parker Street, and Ruggles Street. The proposed location of
a facility on Site G would be along Parker Street. In the DEIR, a facility alternative was
developed for Site G. However, subsequent to the submittal of the DEIR, the facility peak flow
and available detention time in the SBC were reevaluated. As part of this reevaluation, it was
determined that insufficient detention time for disinfection would be available in the SBC
between a facility at Site G and outfall BOS046, for the peak flow in the typical year. A
detention tank of sufficient size to provide the needed additional detention time would not fit on
Site G. Given the lack of sufficient detention time, in addition to the cost and institutional issues
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associated with the potential loss or relocation of the soccer field, this site was dropped from
further consideration.

Site H. Site His located directly across Parker Street from Site G. The site is owned by
Northeastern University and is currently used for student parking. It is bordered by Northeastern
University housing and a Greek Orthodox cathedral. The southern portion of the site includes
an easement owned by the Massachusetts Bay Transportation Authority. The 40-foot easement,
which occupies the entire width of the site, is designated for use by the MBTA in its proposed
Urban Ring plan. The site may be accessed from Parker Street, Ruggles Street, and Tavern
Road. The proposed location of the facility would be along Parker Street, providing easy access
to the facility.

As with Site G, a facility alternative was presented in the DEIR for Site H. A facility on Site H,
however, would have the same limitations in terms of available detention time for disinfection as
(-)

a facility at Site G. Since a detention tank sized to provide the needed additional detention time
would not fit on Site H, this site was also dropped from further consideration.

Site L2. Site L2 is located adjacent to the Ward Street Headworks and is the former
location of the Ward Street pumping station. This site was added after the IAFS but before the
DEIR. The site currently is a private parking lot for the Massachusetts College of Art and the
Wentworth Institute of Technology. The site is approximately 4.3 acres in size and may be
accessed from Ward Street, Huntington Avenue, Ruggles Street.

A facility alternative was presented for Site L2 in the DEIR and the site was recommended as
the location for the screening and disinfection facility. A facility at this site, however, was
determined to have a substantial impact on the Massachusetts College of Art, and there was
concern that the site could not be acquired. As a result of subsequent discussions with
Massachusetts College of Art, the site was dropped from further consideration.

(" __

)
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New Sites Added Since the IAFS and DEIR. Because several sites were dropped from further
consideration due to fatal flaws, it was appropriate to consider other potential sites that were
identified in the IAFS report. Site Ll had been carried as a short-listed site in the IAFS
primarily based on an indication that some of the community preferred to locate the new CSO
facility near the existing Ward Street Headworks. Site L3, as described below, was therefore
evaluated to assure that the intent of the community input was carried through.

Site L3. Site L3 is located adjacent to the Ward Street Headworks facility and Beatty
Hall. This site is the current location of the Wentworth Institute of Technology Physical Plant
facility which is the former Isaac Cook Brewery. The site is approximately 0.5 acres in size and
may only be accessed from Ward Street.

Site L3 was not identified or evaluated as a potential site in the IAFS report or the DEIR because
it was fully utilized by Wentworth Institute of Technology as a physical plant building.

Subsequent to the submittal of the DEIR, Wentworth approached the MWRA and offered Site

()

L3 contingent upon the approval of the Hope VI Mission main land swap. As part of the
successful land swap, Wentworth would construct a new physical plant building allowing the
existing location, Site L3, to be utilized for the proposed screening and disinfection facility.

Descriptions of Site Alternatives. The following section describes Site L3 for the screening
and disinfection facility alternative. The general location of the site was previously shown in
Figure 14.4-5 and is discussed in terms of existing surface and sub-grade features, the new
structures required, and the facility operational sequence.

Site L3~ Site L3 is located adjacent to the Ward Street Headworks and is the location of
the existing Wentworth Institute of Technology physical plant building. The building is also the
former Isaac Cook Brewery. The site is approximately 0.5 acres in size and may be accessed
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from Ward Street (Figure 14.4-6). The existing physical plant building would have to be
demolished in order to construct the proposed CSO screening and disinfection facility.

Two structures would be required in Parker Street for diverting flow from the SBC to the facility
and back. An approximately 400-foot long, 10-foot diameter pipeline would be necessary to
convey flow from the diversion structure to the facility, and a parallel pipeline of the same
dimensions would convey treated flow back to the SBC. These pipelines would be constructed
in Ward Street. The facility would consist of an approximately 65-foot by 155-foot structure
extending approximately 25 feet above grade and about 50 feet below grade. The facility would
include the following major equipment and features:

()

•

Four 9-foot-wide mechanically cleaned bar screens

•

Five 81-mgd vertical turbine solids handling pumps

•

One 25,000-cfm wet scrubber or activated carbon odor control unit

•

Chemical storage and feed equipment

•

Office

•

Bathroornllocker room

The facility would activate when one or more of the 12 CSOs tributary to the SBC discharges
into the conduit. Each upstream CSO regulator would be equipped with a level indicator that
would automatically start-up the facility when a CSO discharge occurs. The motor driven or
hydraulically activated sluice gates in the diversion structure located outside the facility would
divert flow from the SBC into and through the facility. Following treatment, flow would be
pumped back to the SBC and would eventually discharge into the Charles River at CSO outfall
MWR023. Under high-flow conditions in the Stony Brook Conduit (about two times per year),
excess flow would discharge at CSO outfall BOS046. Flows in excess of the hydraulic capacity
of the facility would bypass the facility and continue untreated in the Stony Brook Conduit. The

l __)
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gates in the diversion structure would modulate to match flow into the facility to capacity for as
long as flow in the SBC exceeded facility capacity. Following an activation, the facility would
remain on line for a predetermined time to allow for the travel time necessary for the upstream
CSO discharges into the SBC to reach the facility and receive treatment.

The sodium hypochlorite dose would be paced based on flow and trimmed based on chlorine
residual measured at the facility. A second chlorine residual analyzer would be required to
determine the correct sodium bisulfite dose for dechlorination. It would be installed in a
proposed structure located in the vicinity of Forsyth Dental School parking lot (Figure 14.4-4),
approximately 75 to 100 feet upstream of CSO outfall BOS046. This location was selected
because it would provide 30 seconds of contact time under facility design flow conditions for
dechlorination prior to discharge at CSO outfall BOS046. Substantially more dechlorination
contact time would be provided under normal conditions, when all flow discharges at CSO
outfall MWR023. A l-inch diameter pipeline would be installed either by direct burial parallel
to the SBC, or attached inside the SBC to apply the sodium bisulfite at the dechlorination

)

location.

Components of cost for the alternative of locating the Stony Brook Screening and Disinfection
Facility at Site L3 are presented in Table 14.4-11, and construction risk factors are presented in
Table 14.4-12. Performance, in terms of floatables control and disinfection/dechlorination, is
presented in Table 14.4-13.

14.4.4 Sewer Separation

Independent of the activities conducted by the MWRA as part of the DEIR, the Boston Water
and Sewer Commission (BWSC) conducted a study in the Stony Brook watershed to evaluate
the feasibility of providing CSO control through sewer separation. The results of this study were
presented subsequent to the submittal of the DEIR in a draft report entitled Stony Brook Sewer

)
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TABLE 14.4-11. SUMMARY OF COSTS FOR SITE L3
Cost in $ Thousands
Capital Cost w/o Site Acquisition

$31,580

Site Acquisition Cost0 >

$.£5.2

Total Capital Cost

$32,439

Annual O&M Cost

$1,041

Net Present Value

$47,544

( 1) Based on 1994 assessed value.

TABLE 14.4-12. CONSTRUCTION RISK FACTORS FOR SITE L3
Site:

•

Currently used by Wentworth Institute of Technology for Physical Plant
Facilities Building

)

Pipeline Route:
•
Two 10-foot diameter conduits would have to be constructed in Ward St.
•
Diversion structure would have to be constructed in Parker St.
Disturbance of flow of traffic due to construction in Parker Street and Ward St.
•
Geotechnical:

•

Possible compressible material (e.g., peat, organic soils) in area of proposed
building

Contamination:
Soil material could be regulated under MCP
•
Greatest amount of excavate handling required of all alternatives
•
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TABLE 14.4-13. PERFORMANCE FACTORS FOR STONY BROOK CONDUIT
SCREENING AND DISINFECTION FACILITY
Mechanically Cleaned Bar Screen Floatables Control Technology:
•

Captures 13 cubic feet of material per million gallons of flow processed

•

Removes 100% of solids and floatables with smallest dimension greater than
0.5 inch bar clear spacing. Removes a fraction of floatables with one or more
dimension smaller than 0.5 inches

•

Removes oil and grease agglomerated to material retained on screen

•

Starts and stops automatically

•

Captures screenings in a container, which must be emptied after each facility
activation

•

Commonly used floatables control technology at CSO treatment facilities

Sodium Hypochlorite/Sodium Bisulfite Disinfection/Dechlorination Technology:

)

)

•

Generally effective on bacteria and viruses. High turbidity, suspended solids,
or soluble organics can decrease performance

•

Expected to achieve monthly geometric mean effluent fecal coliform density of
2001100 ml, and effluent chorine residual of 0.1 mg/1 in accordance with
anticipated NPDES permit limits

•

Dechlorination controls persistent toxic chlorine residual

•

Results in the formation of potentially harmful trihalomethane byproducts

•

Sodium hypochlorite disinfection currently used at existing MWRA CSO
treatment facilities

•

Sodium bisulfite dechlorination currently under design for use at existing
MWRA CSO treatment facilities

•

Precautions required for chemical transport and storage
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System Study, February 1997. Based on the draft report, it appeared that sewer separation could

potentially provide a cost-effective solution for controlling CSO flows in the Stony Brook area.
Given the relatively high costs associated with the construction of the facility and the numerous
institutional issues surrounding the siting of a screening and disinfection facility in the Stony
Brook area, the sewer separation alternative was developed and is presented in the sections that
follow.

The development of the sewer separation alternative involved the following steps:

•

Assessing the total combined sewer area to be separated

•

Determining the degree of separation that could feasibly be accomplished within
the combined areas

•

Determining the system hydraulic performance given the areas to be separated
and the anticipated degree of separation achievable within those areas

•

Developing estimated costs

)

Each of these steps is described in more detail in the sections that follow.

Total Combined Sewer Area. One of the first steps in defining the scope of the sewer

separation alternative was to identify the total area that would require separation. In defining
this area, it was necessary to distinguish among areas served by combined sewers only, areas
served by separate sanitary and stormwater systems, and the total tributary area. In the DEIR,
the upstream tributary areas were delineated and computed for each of the regulators in the
Stony Brook subsystem based on the BWSC 100-scale wastewater maps. For use as input to the
SWMM model, the DEIR areas were defined as combined sewer tributary area, separated
stormwater area and separated sanitary area. These areas are shown in Figure 14.4-7.

)
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The delineation of the total combined sewer area for all regulators in the Stony Brook watershed
resulted in an area of 669 acres. The BWSC draft report recommended complete separation of
all combined areas tributary to the 12 active regulators tributary to the SBC. These regulators
were identified as RE046-19, RE046-30, RE046-50, RE046-55, RE046-56B, RE046-62A,
RE046-90, RE046-100, R£046-105, RE046-110, RE046-192, and RE046-381. Tributary areas
upstream of blocked regulators were not proposed to be separated. The total combined area
tributary to the 12 active regulators was 586 acres. Four separate drainage areas totaling
approximately 247 acres were also determined to be tributary to regulators. The extent of
separate drainage tributary to regulators would influence the total cost of separation work.

Degree of Achievable Separation In Study Area. One of the key factors needed to assess the
expected performance of the sewer separation alternative was to determine the percentage of a
combined area that could be physically separated. Following is a summary of estimated
percentages of achievable separation developed for various studies in the greater Boston area.
)

The impact of these values on sewer separation performance is discussed further in the System
Hydraulic Performance section that follows.

The BWSC draft report presented the overall percentages of sewer separation based on land use
and roof type, as follows:

•

Residential neighborhood with sloped roof - 90 percent

•

Residential neighborhood with flat roof- 80 percent

•

Non-residential neighborhood with sloped roof- 85 percent

•

Non-residential neighborhood with sloped roof- 75 percent

Through review of aerial photographs, tributary areas presented in the draft report were
characterized in accordance with these criteria, and weighted averages of effectiveness were
computed. These values ranged from 80 to 89 percent.

)
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As part of the ongoing modeling efforts during the MWRA's facilities planning activities, an

)

average sewer separation percentage of 81.5 was established for combined sewer areas in East
Boston and Dorchester. This percentage was derived as follows:

•

The average of two representative 1,000 x 1,000 foot quadrants from the BWSC
100-scale sewer maps in Dorchester and one quadrant in East Boston contained
approximately 30 percent roof top area and 70 percent overland area.

•

It was assumed that 50 percent of the roof area could effectively be removed

through disconnection of roof leaders to the combined system, and that runoff
from 95 percent of the overland area could be removed by the separation
activities.
The overall weighted average percent of sewer separation achievable using this method was
determined to be 81.5 percent. In SWMM, separation was modeled by reducing the runoff area
tributary to the combined system by the percent of achievable separation. The area eliminated
from the combined system was then rerouted to a separate storm drain system. Where an area
served by separate storm drains was tributary to a regulator, it was assumed that 100 percent of

)

the area served by the separate storm drain could be removed from the combined system by
rerouting the storm drain to a separate drainage system.

As part of recent BWSC sewer separation contracts in Dorchester, Rizzo Associates and Fay,
Spofford & Thorndike conducted neighborhood surveys to better estimate the percentage of roof
area and the relative ease of disconnecting existing roof leaders from the combined system. The
degree of difficulty of separating individual building roof leaders was qualitatively rated from
"easy" to "very difficult". The studies were completed in neighborhoods tributary to outfalls
BOS088, 089, 090, 093 and 095. The FS&T study in the BOS088/089 area also quantified roof
area, estimating that 23 percent of the study area was taken up by roofs. The Rizzo study did not
quantify roof area.
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If it were assumed that all of the "easy" downspout disconnections could be implemented, that

the roof area is 30 percent of the total area, and that 95 percent of the non-roof area could be
separated, the overall percentage of separation as determined by the studies associated with
sewer separation in Dorchester would range from 84 to 91 percent.

The ranges in percent separation achievable determined by the different studies are summarized
in Table 14.4-14. As indicated in the table, the average percent separation achievable in
combined areas could range from 80 to 91 percent. Within a specific tributary area, however,
the range could potentially be wider. The sensitivity of system performance to the range of
separation percentages is discussed below under System Hydraulic Performance.

TABLE 14.4-14. RANGES IN PERCENT SEWER SEPARATION ACHIEVABLE
Source

Weighted Average Percent Separation Achievable
Combined Area

)

Separate Drainage Area
Tributary to Regulator

BWSC Stony Brook Report

80-89°)

N/A

MWRA Facilities Planning

81.5

100

Rizzo, FS& T Studies

84-91 (2)

N/A

Notes:

N/A = Data not available
(1) Weighted averages upstream of seven key regulators.
(2) Based on assumptions presented in text above.

System Hydraulic Performance. The following section presents a discussion of the hydraulic
performance of the Stony Brook system under the proposed sewer separation alternative.
Numerous model simulations for design storms ranging from 3-month to 10-year recurrence
intervals were conducted to assess the hydraulic performance of the system. To assess the
sensitivity of performance, model runs were conducted with a range of achievable percent
separation values, and with selected regulators open versus closed (blocking the overflow lines).

)
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The output determined to be most critical to the assessment of system hydraulics included
identifying where flooding at grade would occur and where the in-system hydraulic grade line
would rise to within 6 feet of the ground surface, representative of potential basement flooding.
A description of the various model simulations is presented below along with the modeling
results .

The following model runs were conducted:

•

Base case:

DEIR recommended plan as of April 1997

•

Alternative 1:

75 percent sewer separation upstream of 12 active regulators
with all regulators tributary to the Stony Brook Conduit closed

•

Alternative 2:

80 percent sewer separation upstream of 12 active regulators
with all regulators tributary to the Stony Brook Conduit closed

•

Alternative 3:

Range of 80 to 89 percent sewer separation upstream of 12
active regulators with all regulators tributary to the Stony
Brook Conduit closed (range based on BWSC draft report)

•

Alternative 4:

Based on Alternative 3 with regulators RE046-62A, RE046100, RE046-105, and RE046-110 open

•

Alternative 5:

Based on Alternative 4 with regulator RE046-381 open

•

Alternative 6:

Based on Alternative 5 with 75 percent sewer separation

)

The 2-year design storm results for each of these five alternatives are presented in Table 14.4-15.
During the planning phase of the CSO program, System Optimization Plan (SOP) analyses were
conducted in which the 2-year design storm was used to predict the impacts of a proposed SOP
on the hydraulic gradient of a selected area. An SOP was considered unacceptable if it resulted
in the predicted peak hydraulic gradient increasing by over 1-foot, and no increase of the
predicted peak hydraulic gradient was considered acceptable within 6 feet of grade. Although
sewer separation is not an SOP, a similar analysis was performed to determine the acceptability
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of closing all 12 active regulators after sewer separation. The shaded cells in Table 14.4-15
indicate violations of the SOP criteria.

As indicated in Table 14.4-15, under Alternatives 1, 2, and 3, the peak hydraulic gradients at
regulators RE046-62A and RE046- 100 were predicted to increase to within two feet or less of
grade. Based on this analysis, regulators RE046-62A and RE046-1 00 should not be closed.

TABLE 14.4-15. IMPACT OF SEWER SEPARATION ALTERNATIVES ON PEAK
HYDRAULIC GRADIENTS AT REGULATORS IN THE STONY BROOK SYSTEM
Regulator

)

)

Ground
Elevation

Peak Hydraulic Gradient for the 2-year Design Storm
Base

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

RE046- 19

149.75

141. 63

142.04

141.26

140.63

140.16

139. 25

139.59

RE046-30

151.63

146.69

144.67

144.55

144.46

144.46

144.46

144.67

RE046-50

137.56

133.25

131.07

130.34

129.94

129.94

129.94

131.07

RE046-55

134.44

130.45

126.93

126.78

126.70

126.70

126.70

126.93

RE046-56B

145.00

123.12

122.66

122.55

122.48

122.48

122.48

122.63

RE046-62A

140.72

129.65

129. 17

128.93

129.1 6

RE046-90

139.68

131.20

129.84

129.83

130.02

RE046- 100

135.36

129.15

128.46

128.04

128.44

RE046-105

138.20

128.75

127.0 1

126.75

128.31

RE046-1 10

137.54

132.56

131.52

13 1.52

131.95

RE046-192

134.97

129.22

127.23

127.43

RE046-38 1

152.00

134.05

131.38

132.00
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Regulator RE046- 105 should only be closed if 89 percent sewer separation or higher is achieved
and regulators RE046-62A and RE046-1 00 remain open. This observation is based on the fact
that regulator RE046-1 05 is located downstream of regulators RE046-62A and RE046-1 00 along
the Southwest Corridor Interceptor. Under Alternative 4, where these three regulators are open,
the hydraulic gradient at regulator RE046-1 05 would be below the overflow weir in the
regulator. In this case, it appears that RE046-62A and RE046-100 would provide sufficient
relief of the Southwest Corridor Interceptor to allow closing of RE046- 105.

Under Alternatives 1 and 2, the predicted hydraulic gradient at regulator RE046-110 would be at
grade. This regulator should therefore only be closed if 82 percent sewer separation or higher is
achieved.

The predicted peak hydraulic gradient for regulator RE046-381 would increase by
approximately 6 to 10 feet with the overflow closed, but even under the worst case, 75 percent
sewer separation, the predicted peak would still remain approximately 8 feet below grade.

)

However, closing this regulator was predicted to result in flooding on the South West Corridor
Interceptor upstream of RE046-381 due to the increased hydraulic gradient at the regulator.
Therefore regulator RE046-381 should remain open.

The differences in hydraulic gradient elevations as a function of the sewer separation percentage
demonstrates the sensitivity of the system performance to the actual separation percentage that
can be achieved. For planning purposes, it was determined that conservative estimates for the
sewer separation percentage would be used when assessing system performance. As indicated in
Table 14.4-15, leaving the five regulators (RE046-62A, RE046- 100, RE046-105 , RE046-110,
and RE046-381) open would not produce unacceptable hydraulic gradients in the 2-year storm
even if only 75 percent sewer separation were achievable.

)
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The predicted CSO volume entering the Stony Brook Conduit under the 2-year design storm for
the base case was determined to be 16.87 million gallons. Under Alternative 5 the predicted
CSO volume was reduced to 0.23 million gallons. This represents a 99 percent reduction in
predicted CSO volume for the 2-year design storm.

The seven largest storms in the typical year were run to estimate annual overflow volumes
corresponding to different separation percentages. The model was run with all regulators open
and with 75 percent, 80 percent, and the range of 80 to 89 percent sewer separation. Table 14.416 presents the results of this analysis. Regulators not listed in Table 14.4-16 did not

TABLE 14.4-16. SUMMARY OF ACTIVATIONS IN THE TYPICAL YEAR WITH
REGULATORS OPEN AND DIFFERENT PERCENTAGES OF SEWER SEPARATION

75 Percent Separation

80 Percent Separation

80-89 Percent Separation

Activations

Volume
(mg)

Activations

Volume
(mg)

Activations

Volume
(mg)

RE046-62A

2

0.04

1

0.01

0

0

RE046-100

2

0.03

1

0.01

0

0

RE046-110

1

0.002

0

0

0

0

RE046-381

2

0.48

2

0.16

1

0.01

Totals

2

0.55

2

0.18

1

0.01

Regulator

)

activate in the seven storms. As indicated in Table 14.4-16, with 75 percent sewer separation,
regulators RE046-62A, RE046-100, RE046-110, and RE046-381 were predicted to activate for a
total CSO volume of 0.55 million gallons in two storms. With 80 percent sewer separation,
regulators RE046-62A, RE046-100, and RE046-381 were predicted to activate for a total CSO
volume of 0.18 million gallons in two storms. With the sewer separation range of 80 to 89
percent, only regulator RE046-381 was predicted to be active for a total CSO volume of 0.01

)
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million gallons in one storm. These results further reinforce the system's sensitivity to the actual
sewer system separation percentage achievable.

For the screening and disinfection alternatives, the predicted total CSO volume that would be
discharged to the Stony Brook Conduit during the 28 storms that cause overflows in typical year
would be 44.49 million gallons. With 75 percent attainable separation, the annual CSO volume
to the Stony Brook Conduit could be reduced by 99 percent. With the higher degrees of
separation, the annual CSO volume reduction would approach 100 percent.

For all model simulations, the stormwater areas were removed from upstream of the active
regulators and made tributary to the Stony Brook Conduit. This was done to determine the
impacts of the increased volume of stormwater entering the Stony Brook Conduit under design
storm conditions. The increased volume of stormwater was predicted to result in flooding in the
Stony Brook Conduit near the Ward Street Headworks only under the 10-year design storm.

)

Downstream of this area the model had been modified to simulate 1992 sediment levels in the
Stony Brook Conduit, which may be contributing to the predicted flooding.

With the increased stormwater volume entering the Stony Brook Conduit, annual overflow
volumes at outfall BOS046 were predicted to increase on the order of 400 percent. This flow
would be predominately stormwater, and could have a beneficial impact on the Back Bay Fens
by increasing the flushing effect. As described at the end of this section, underflow baffles
would be installed and/or best management practices would be instituted at the regulators
proposed to remain open, to provide floatables control for outfalls BOS046 and MWR023.

Sewer Separation Unit Cost. The following section presents the methodology used to calculate
the unit cost per acre for sewer separation. As mentioned, the sewer separation alternative was
redeveloped by the MWRA following the BWSC draft report which indicated that sewer
separation could potentially provide a cost-effective solution for control CSOs in the Stony

)
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Brook watershed. Sewer separation was evaluated in the conceptual planning process for
controlling CSOs in the Stony Brook area, but was not the recommended alternative due
primarily to the high costs associated with the alternative.

In the CSO Facilities plan completed by the MWRA in 1990, sewer separation was evaluated as
a potential CSO control alternative. The cost associated with this alternative was based on a cost
per acre for sewer separation using an equation that included factors such as total service area in
acres, population density and a sewer separation "factor". The sewer separation factor was a
measure of the percent of a tributary area served by a combined system (as opposed to a twopipe separate system). This percentage was based on inspection of available sewer maps of the
area. The population density factor was determined for each of the geographical areas. The
population density portion of the equation was tied to an assumption that a dual pipe system
would be achieved by constructing new sanitary sewers (8-foot deep burial) in the region and
converting the existing combined system into a storm drain. This method resulted in a
)

construction cost per acre of $73,000 and a capital cost per acre of $95,000 for the Stony Brook
service area, based on an ENR of 5,000.

The MWRA conceptual planning approach used the base construction cost per acre developed in
the 1990 Facilities Plan, escalated to a June 1994 ENR of 6,280. The resulting construction cost
per acre of $92,000 was increased by a 25 percent contingency and 20 percent allowance for
engineering and construction management in accordance with the MWRA's Life-Cycle Cost
Analysis (LCCA) methodology. The resulting capital cost per acre for separation in the Stony
Brook area was $138,000. Using this unit cost and a total tributary area of 985 acres resulted in
the capital cost of $136 million for sewer separation presented in the June 1994 Alternatives for
CSO Control report. The 985 acres included both combined and separate stormwater areas
tributary to all regulators tributary to the Stony Brook Conduit.

)
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The MWRA completed a Draft Technical Memorandum on Pre-Design Planning for Sewer
Separation Projects in December 1996. The approach used in this memorandum developed costs
per linear foot of pipe installed, based on an analysis of bid prices from six separation projects in
the city of Boston. For each of the projects reviewed, the three lowest bids for each contract
were averaged. The resultant value was then divided by the total linear footage of either new
drain or sewer pipe to be installed as part of the contracts. A 25 percent contingency factor was
added, consistent with planning level cost estimates, to account for differences in the geographic
locations and uncertainties in pipe sizes. This value was adjusted to the projected December
1997 ENR of 6755, resulting in a construction cost of separation of $290 per linear foot.
Applying the MWRA LCCA criteria resulted in a capital cost of $435 per linear foot.

The development of costs for the Stony Brook sewer separation alternative was based on the cost
per linear foot of separation presented in the draft technical memorandum on sewer separation.
As discussed, the areas requiring separation were identified; however the total length of pipe to
be installed within those areas on a per acre basis, was not developed. Using information

)

developed in the BWSC draft report, which identified the total length of pipe to be installed for
sewer separation upstream of several active regulators in the Stony Brook watershed, the average
length of new pipe required was determined to be approximately 200 linear feet per acre.
Applying the total cost per linear foot developed in the technical memorandum ($290/lf), the
base construction cost for sewer separation was determined to be $58,000 per acre. Applying
the MWRA LCCA criteria, the resultant capital cost for the sewer separation alternative was
determined to be $87,000 per acre, and the capital cost per linear foot would be $435.

The areas delineated as separated stormwater areas tributary to regulators would also have a cost
of separation associated with them. This cost would have two components: the cost of routing
the separate storm drain to a separate drainage outfall, and the cost of ensuring, to the extent
feasible, that the separate drainage area is, in fact, separate (e.g., sanitary inputs from either
direct connections or leaking sanitary sewers are eliminated). The cost of rerouting the separate
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drainage would depend on the system configuration. Where a separate storm drain is tributary to
a combined sewer just upstream of a regulator, the cost would be for extending the storm drain
around the regulator, to the existing overflow conduit. While this condition does not appear to
be very common in the Stony Brook system, it should be noted that in some cases, the reason
that separate storm drains have remained tributary to regulators is due to the difficulty in routing
the drain around the regulator.

The more common condition in the Stony Brook system appears to be where a separate drainage
area is upstream of a combined area (e.g., a separate storm drain "turns into" a combined sewer) .
In this case, the cost of routing the separate drainage through the downstream area would depend
on the method of downstream separation. If the downstream combined sewer is to be converted
to a separate sanitary sewer, and a new downstream storm drain installed, then the size of that
drain would have to be sufficient to carry the upstream drainage. If the downstream combined
sewer is to be converted to a separate storm drain, then the cost of the downstream separation
)

should reflect the higher cost of installing new sanitary sewers as opposed to new storm drains.

The BWSC draft report estimated a capital cost of $1.5 million for removal of illegal
connections (based on 400 illegal connections) and $3.7 million for lining of separate sanitary
sewers (based on lining 20 percent of sanitary sewers) in areas where storm drains will be routed
to the Stony Brook Conduit. The BWSC draft report did not appear to have a specific cost
associated with routing the separate drainage areas either around regulators or through the
downstream combined areas.

The estimated cost of the sewer separation alternative was therefore based on separating
586 acres upstream of the active regulators, at a unit capital cost of $87,000 per acre. The cost
also includes the $1.5 million and the $3.7 million allowances established by the BWSC and
described above.

)
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Capital and net-present-value costs for the sewer separation alternative are presented in
Table 14.4-17. No site acquisition or annual O&M costs are associated with this alternative.
Construction risk factors associated with this alternative are presented in Table 14.4-18.

In the BWSC draft report on sewer separation in the Stony Brook area, the estimated capital cost
for the sewer separation work was presented as $40.6 million, as opposed to the $53.0 million
capital cost developed by the MWRA and presented in Table 14.4-17. The primary reason for

TABLE 14.4-17. SUMMARY OF COSTS FOR SEWER SEPARATION
Cost in $ Thousands
Capital Cost for Separation

$53,021

Capital Cost for Removing Illegal
Connections

$1,500

Capital Cost for Lining Sanitary Sewers

$3,700

Total Capital Cost

$58,221

Net Present Value

$51,721

TABLE 14.4-18. CONSTRUCTION RISK FACTORS FOR SEWER SEPARATION
Site:

•

Work conducted in highly residential areas .

Pipeline Routes:

•

Open cut excavation anticipated .

Geotechnical:

•

No borings taken in proposed areas .

Contamination:

•

No borings taken in proposed areas .
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the difference in capital cost is that the BWSC estimate was based on a unit capital cost of
$300/lf, as compared with the $435/lf unit capital cost used by the MWRA. Both estimates of
unit capital cost were based on the bid prices received on six recent sewer separation contracts
issued by the BWSC. There were two basic differences, however, in how the information from
the existing contracts was used to develop a unit cost per foot. First, the MWRA took the
average cost from the three low bidders and added a 25 percent contingency to account for
potential differences in pipe size and site-specific factors, while the BWSC used the low bidder
cost. Second, the BWSC excluded from the bid price the cost of manhole rehabilitation work,
which the BWSC indicated was not directly related to the sewer separation work. Based on the
reasons for the difference in unit capital cost, the MWRA unit capital cost of $435/lf was
considered to be appropriately conservative, given the early stage of project development and the
level of uncertainty regarding site-specific aspects such as pipe sizes and routes, and soil
conditions.

)

Based on preliminary discussions with the BWSC, an arrangement has been offered whereby the
BWSC would perform the sewer separation work as described above with MWRA funding not
to exceed $45 million. If costs exceeded $45 million, the BWSC would pay 100 percent of the
remaining costs. The BWSC would need approval of its Board to enter into such an agreement
with the MWRA. The $45 million cap on funding would ensure that the MWRA costs would be
lower under the sewer separation alternative than for a screening and disinfection facility.

Floatables Control at Regulators to Remain Open. Floatables control alternatives were
developed for the regulators tributary to outfalls MWR023 and BOS046 to remain open upon
completion of the Stony Brook sewer separation project. As described in Chapter 8 of the
DEIR, an initial technology screening process resulted in a short list of seven technologies to be

evaluated for application at or upstream of outfalls to remain open following implementation of
the CSO Conceptual Plan. These technologies included:
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•

Containment booms

•

Skimmer vessels

•

End-of-pipe netting

•

In-line netting

•

Underflow baffles

•

Manually cleaned bar screens

•

Horizontal discharge screens

)

In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control
at Outfalls Not Associated with Other CSO Controls (MWRA, 1996b), detailed evaluations of
floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At each location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was

)

contingent on the outcome of a pending performance study on underflow baffles. The
performance study was to include both laboratory evaluations on a one-half-scale model system
and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the recommended alternative at
each of the locations evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Since the
costs and impacts of other structural floatables control technologies are expected to be greater
than underflow baffles, by a magnitude similar to that for the locations evaluated in the
December 1996 draft technical memorandum referenced above, underflow baffles were
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identified as the preferred alternative for providing floatables control for the two outfalls
associated with the Stony Brook Conduit Sewer Separation project (outfalls BOS046 and
MWR023) that will remain open following project completion. If the pending field evaluations
indicate that underflow baffles are problematic, alternatives involving other floatables control
technologies should be developed.

The underflow baffles are proposed to be located within three of the five existing regulators
associated with outfalls BOS046 and MWR023 which would remain open upon completion of
the sewer separation project, regulators RE046-381, RE046-62A, an RE046-100. Materials
retained behind the baffles during wet weather would be conveyed to the interceptor system
through the existing dry weather flow connections at the end of the storm, when surcharging
conditions subside. Peak flows and hydraulic gradients for these regulators for the 1-year and 2year storms are presented in Table 14.4-19.

)

Underflow baffles would not be provided for two of the five regulators in the Stony Brook
system which would remain open following sewer separation, RE046-11 0 and RE046-1 05.
These regulators do not activate during the 2-year design storm, and it is reasonable to assert that
the level of floatables control achieved through the implementation of best management
practices (BMPs) would be appropriate for these two regulators. BMPs include an array of
non-structural technologies intended to control the quantity or quality of combined sewage
discharged to receiving waters. Examples of BMPs which may improve the control of floatables
include street sweeping, catch basin cleaning, and litter control programs. Source control BMPs
which are currently being implemented in Boston are identified in the September 8, 1995
Interim Best Management Practices Status Report. Additional evaluations of BMPs are being
included in the Final Best Management Practices Report. As these evaluations are currently
on-going, costs for BMPs have not been included in the overall evaluation of the costs for
floatables control alternatives.

)
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TABLE 14.4-19. PEAK FLOWS AND HYDRAULIC GRADIENT FOR REGULATORS
FOR WHICH UNDERFLOW BAFFLES ARE PROPOSED FOLLOWING
STONY BROOK SEWER SEPARATION

Peak Hydraulic
Gradient

1-Year Storm Peak Flow (mgd)(I)

2-Year Storm Peak Flow (mgd) 0 )

Regulator

Into
Regulator

To
Interceptor

To
Outfall

Into
Regulator

To
Interceptor

To
Outfall

1-Year
Storm

2-Year
Storm

046-62A

> 2.9(2)

3.1

0.0

>4.2

5.9

3.7

127.7

129.1

046-100

0.6

0.6

0.0

1.1

0.8/-0.6(3)

1.8

126.7

128.3

046-381

11.3

9.7

1.3

21.2

21.1

13.3

130.6

131.7

(1)

(2)

(3)

The peak flows correspond to the design storms occurring at low tide, and the peak hydraulic gradient corresponds to the design
storms occurring at high tide.
">" symbol indicates actual flow into regulator is greater than value indicated. In SWMM, certain separate drainage areas
tributary to certain regulators are input directly to the model node corresponding to the regulator. The peak influent flow reported
reflects flow in the model conduit immediately upstream of the regulator, and does not include flow from the separate storm water
runoff area directly tributary to the regulator node.
Negative flow is due to surcharging of interceptor back into regulator. For example, 0.8/-0.6 indicates that the peak flow to the
interceptor is 0.8 mgd, and the peak flow from the interceptor back through the regulator is 0.6 mgd.

)

Site plans, and plans and sections of the baffle installations for regulators RE046-381,
RE046-62A, and RE046-1 00 are presented on Figures 14.4-8 to 14.4-10. The total capital,
annual O&M, and net-present-value costs for providing underflow baffles at these regulators are
$39,300, $1,300, and $70,000, respectively. The work would involve installing stainless steel
plates within the regulators. Surface impacts of the work in the existing regulators would be
limited to providing access to the regulator manholes during installation of the baffles, and for
routine inspections once the baffles are installed.
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14.4.5 Summary

The preceding sections provided background on the alternatives for a screening and disinfection
facility and for sewer separation in the Stony Brook system and discussed the evaluation and
development of alternatives to meet CSO control goals. Section 14.5 presents the comparison of
alternatives, incorporating cost, construction risk, and environmental impacts, and documents the
selection of a preferred alternative. Section 14.6 presents updated environmental information,
including an assessment of environmental impacts associated with siting the screening and
disinfection facility at Site L3.

14.5 COMPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for the Stony Brook screening and disinfection facility alternative and the sewer
()

separation alternative are summarized in Table 14.5-1. If there was no difference among one or
more construction risk or environmental impacts with mitigation factors, then those factors were
not included in Table 14.5-1 because they would not differentiate among the site alternatives.

14.5.1 Cost Comparison of Alternatives

The costs presented in Table 14.5-1 include capital (without site acquisition), site acquisition,
total capital (including site acquisition), annual O&M, and net present value. For the sewer
separation alternative, the costs include providing underflow baffles at three of the regulators to
remain open. As indicated in the table, the screening and disinfection facility at Site L3 would
have a lower capital cost than the sewer separation alternative. While the sewer separation
alternative would have no site acquisition cost, and annual O&M costs would be limited to
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TABLE 14.5-1 DIFFERENTIATING COST, CONSTRUCTION RISK AND PERFORMANCE
RELIABILITY, AND ENVIRONMENTAL IMPACTS AFTER MITIGATION FOR THE STONY BROOK
CSO CONTROL ALTERNATIVES

Screening and Disinfection Facility at Site L3

$31,580
859
32,439
1,041
47,544

Cap. Cost w/o Site Acquisition
Site Acquisition
Total Capital Cost
Annual O&M
Total NPV

I

Sewer Separation

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY

58,260
0
58,260
I
51,791

I

I

Site Considerations

(D)

Requires permanent facility; adjacent to existing MWRA
Ward St. Headworks.

(A)

Pipeline Route Considerations

(N)

600ft. large-diameter pipe run in Ward Street.

(N)

New pipe to be installed in streets
throughout residential and commercial
areas.

Geotechnical Considerations

(D)

Potential presence of compressible material (e.g., peat,
organic silt)

(N)

No information available.

Contamination

(D)

Low to medium potential of contaminated soil.

(N)

No information available.

O&M Considerations

(D)
(D)

Staffing of facility required.
Pumping of effluent to SBC required.

(A)

Staffing of facility not required.

No permanent facility required.

·.\____)

TABLE 14.5-1 (Continued). STONY BROOK CSO CONTROL ALTERNATIVES

I

I

ENVIRONMENTAL IMPACTS STILL AFfER MITIGATION
Sewer Separation

Screening and Disinfection Facility at Site L3
Long - Term

Short - Term

PARAMETER

Short-Term

Long-Term

*

**

*

**

--

*

**

- -

*

**

*

**

*

**

COMMUNITY
Land Use I Aesthetics

~Elevated noise and traffic impacts on

residents
Historic I Archaeological

• Demolition of potetntially NR-eligible
Isaac Cook Brewery

Noise I Vibration

• Intermittent elevated noise levels for
residents and sensitive receptors

Traffic & Transportation

•

• Loss of potentially
NR-eligible lsaac Cook
Brewety; moderate to high
sensitivity for
archaeological resources

Closure of Ward and Parker Streets

INSTITUTIONAL
fnst.Considerations & Develpt.
Plan

~ Loss of parking durng construction of
facility and dechlorination facility

NAT. RES.

~ Construction-related water quality

• Permanent loss of
parking

impacts
Surface Water
Key: (A)

= Advantage

Minor or no impact

*
**

(N)

= Neither advantage nor disadvantage (i.e., neutral)
•

= Moderate impact

•

=

(D) = Disadvantage

Major impact

Short-term impacts not evaluated as sewer separation project received Phase I waiver from additional MEPA review.
No long-term impacts associated with sewer separation as there will be no permanent, above-grade facilities.

·--~
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underflow baffle maintenance, the net present value of the screening and disinfection facility
would still be lower than for sewer separation. However, as discussed above, with a $45 million
cap on funding, the net present value of the MWRA's financial commitment would be $47
million, which would be just under the $47.5 million net present value of the screening and
disinfection facility.

14.5.2 Construction Risk and Performance Reliability Comparison of Alternatives

The construction risk factors include site considerations, pipeline route considerations,
geotechnical considerations, and O&M considerations (Table 14.5-1). These factors facilitate
the comparison of certain aspects of project construction and O&M that cannot be fully
quantified in terms of cost. As described in Chapter 11 of the DEIR, each factor is designated an
advantage (A), disadvantage (D), or neutral (neither an advantage nor disadvantage) (N) when
compared among the alternatives under consideration.

()
The construction and performance/reliability issues associated with the screening and
disinfection facility are fundamentally different from those associated with the sewer separation
project. The facility would require construction of a permanent structure at Site L3, and would
require staff to operate and maintain the equipment. The sewer separation project would result
in no permanent above-grade structures, and would create essentially no change over existing
system O&M requirements. In fact, the sewer separation project would likely reduce O&M
costs, by reducing flow to the interceptor system, and by reducing the number of regulators to be
inspected and maintained. Because the sewer separation project would encompass a very large
area, a range of potential soil and groundwater conditions would likely be encountered.
Construction difficulty due to existing utilities, traffic, or other obstructions would also likely
vary. No site specific information was available regarding soil conditions or contamination
levels in the areas proposed for sewer separation.
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14.5.3 Environmental Comparison of Alternatives After Mitigation

Factors used to compare the alternatives in terms of environmental impacts after mitigation fall
into the community, institutional, and natural resources categories. As described in Chapter 10
of the DEIR, impacts are designated as minor, moderate, or severe and are depicted by symbols
(Table 14.5-1).

The major long-term impacts associated with construction of the facility at any of the alternative
sites are generally related to the loss of development potential of the sites. Open space in the
project area is minimal, and the remaining undeveloped parcels are being considered for a
number of civic and private development proposals that are in different stages of planning and
construction. The Mission Main Hope VI Housing project includes housing development on
Site Al. Co-placement of the CSO facility with the proposed development at Site A1 would be
unlikely, due to space constraints and the fact that the project is well into the planning and
()

development process. Using Site A1 for the CSO facility would jeopardize the entire housing
program, and the site has subsequently been dropped from consideration.

There is concern about noise and traffic impacts, as well as displacement of existing land use,
associated with construction of the facility. Site L3 is located on a college campus and is an
actively used maintenance building. Site L3 is also the site of the former Isaac Cook Brewery, a
potentially NR-eligible structure. In addition, traffic is congested in the project area, and
construction of connector pipelines in the streets is expected to result in substantial traffic
impacts.

14.5.4 Preferred Alternative

Based on actual estimated costs, the screening and disinfection facility at Site L3 had lower
capital and net present value costs than the sewer separation alternative. With the proposed
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agreement capping the MWRA's financial commitment to $45 million in capital cost, however,
the sewer separation alternative would have a lower net present value, due to the lower site
acquisition and annual O&M costs. In terms of construction and performance issues, the
screening and disinfection facility would require a major construction operation on a relatively
tight site, and would require construction of a remote sampling and instrumentation building in
the vicinity of Forsyth Park. The disinfection system would be relatively complex due to the
remote sodium bisulfite dosing location. The sewer separation alternative would eliminate the
need for new structures, as well as the staffing requirements to operate and maintain the
facilities. The potential savings in O&M costs of the sewer separation project over the screening
and disinfection facility would be over $1 million per year.

No formal assessment of environmental impacts was conducted for sewer separation projects as
these projects would only involve minimal, localized, short-term impacts and, consequently,
received a Phase I waiver from further MEPA review. However, the impacts associated with
sewer separation are expected to be substantially less than those that would result from the
construction and long-term operation and maintenance of a screening and disinfection facility at
Site L3.

There would be no long-term impacts associated with sewer separation in the Stony Brook study
area as there will be no permanent, above-grade structures of facility. Siting of the screening
and disinfection facility in the highly developed Mission Hill area has proven extremely
difficult, and a site was secured only through extensive negotiation with area landowners. The
facility would also result in some permanent loss of parking at the Forsyth Dental School and the
destruction of the potentially NR-eligible historic structure.

Short-term construction related impacts would be substantial for both construction projects.
Construction of the screening and disinfection facility would result in noise, dust, traffic, parking
and other construction related impacts on residences, businesses, and sensitive receptors in the
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vicinity of Site L3 and the Forsyth Dental School for a period of several years. Sewer separation
is expected to result in similar construction related impacts, but the impacts would be minimal
and localized. MWRA has prepared a detailed construction mitigation package for sewer
separation projects that will be required of all communities and contractors (See Section 8.4.1).
Consequently, it is anticipated that short-term impacts resulting from sewer separation would be
similar to those for the screening and disinfection facility.

Based on these considerations, sewer separation is selected as the preferred alternative for
control of CSO from the Stony Brook system, provided that the agreement with BWSC to cap
the MWRA financial commitment at $45 million can be developed and executed. If such an
agreement cannot be executed, the screening and disinfection facility at Site L3 would be the
more cost-effective alternative based on a reasonably conservative estimate of the sewer
separation costs. In this case, the screening and disinfection facility would be the preferred
alternative.

(_)
14.6 ENVIRONMENTAL EVALUATION

A discussion of those environmental issues that have been affected as a result of any changes in
the recommended alternative, or as a result of new or updated information obtained since the
issuance of the DEIR that affects the comparison of alternatives, are described in this section. If
the effects on particular environmental parameters are not affected by any changes in the
recommended alternative or by any new information, the description of effects as presented in
the DEIR is not repeated here. The reader is referred to Chapter 17, Sections 17.4 and 17.5, of
the DEIR.

The DEIR recommended Site L2 as the preferred site for location of the screening and
disinfection facility. The site has been dropped from consideration due to potential difficulties
in obtaining the site. Consideration of Site A1 for the screening and disinfection facility was
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also eliminated as it would jeopardize the Mission Main Hope VI Housing project. Wentworth

(

)

Institute approached MWRA with a proposal for use of the present site of its physical plant
building (Site L3) for location of the screening and disinfection facility. Consequently, this site
was evaluated for siting the screening and disinfection facility. In addition, the proposed
dechlorination facility has been relocated from Forsyth Park across Forsyth Street to the
southwest corner of the Forsyth Dental School parking lot. The site abuts the Forsyth Dental
School and Forsyth Park.

Sewer separation in the Mission Hill area is also being carried as a preferred alternative. Sewer
separation projects were included in the Phase I waiver granted by MEPA, and detailed
environmental analyses are consequently not evaluated in this section.

14.6.1 Baseline Environmental Conditions

Site L3 is located adjacent to Site L2 and therefore, many environmental conditions for the two
sites are similar. Where baseline conditions for Site L3 are the same as for Site L2, the reader is
referred to the full description in the DEIR. Any information relevant only to Site L3 is
presented in this section.

Land Use and Aesthetics

Site L3 is currently occupied by the Wentworth Institute of Technology (WIT) physical plant
building. The building occupies almost the entire site and is surrounded by the Wentworth
campus, the Ward Street headworks and residential areas across Ward Street. The site is located
in the Wentworth Institute, Institutional Subdistrict (IS) of the Mission "Hill Neighborhood
District.
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Future Conditions Without the Project. Without the project, it is anticipated that Wentworth
would continue to use the site as the physical plant building until such time as the proposed land
swap proposed in the Mission Main Hope VI Housing project occurred. At that time Wentworth
may construct its physical plant at a new location. Site L3 is included in Wentworth's master
plan for campus development, but the proposed use of the site has not yet been developed.

HistoridArcheological Resources

Site L3 contains the potentially NR-eligible Isaac Cook Brewery. Records indicate the site was
originally used as stables/storage for the brewery operation, and then for the brewing itself after
1890. It is considered noteworthy because it is the sole surviving 19th century industrial
structure in the Parker Street/Ward Street area. It has moderate to high sensitivity for prehistoric
archaeological resources in areas of the site which are undisturbed by construction of the
brewery or later construction, and moderate sensitivity for historical archaeological resources
()

associated with the brewing industry.

Future Conditions without the Project. Without the project, Wentworth would continue to
use the brewery building as its physical plant building at last until such time as it constructed a
new physical plant. The site is included in Wentworth's master plan for campus development,
but the proposed use of the site has not yet been developed.

Air Quality. Ambient air quality conditions are the same at Site L3 as at Site L2. See full
discussion of air quality conditions in Section 17.4 of the DEIR.

Future Conditions Without the Project. Northeastern and Wentworth Universities have
identified future plans, such as housing and athletic facilities, for a number of potential sites. If
the land swap proposed as part of the Mission Main Hope VI Project proceeds, Wentworth may
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construct a new physical plant at a new location. Although the effect of future projects on the
air quality is uncertain, it is unlikely that these development plans would substantially alter the
air quality currently characterizing the study area.

Noise
Site L3 is on a residential street backing onto Wentworth campus, and is considered to be a
relatively quiet area. However, noise associated with use of the nearby parking lot for
Wentworth may result in higher noise levels in the early morning and late afternoon hours when
people are likely to enter the parking lot.

Future Conditions Without the Project. The areas across Ward Street from Site L3 would
become the property of Wentworth as part of the proposed Mission Hope VI housing project
land swap. This area and Site L3 are under study for future development on Wentworth's
master plan, but the effect that these land use changes would have on ambient noise levels is yet

()

to be determined.

Traffic and Transportation

Existing traffic conditions on roadways in the vicinity of Site L3 are the same as those described
for Site L2. See Section 17.4 of the DEIR.

Institutional and Development Plans.
Site L3 is currently the site of the physical plant building for Wentworth Institute of
Technology. Wentworth may construct its physical plant at a new location if the land swap
proposed in the Mission Main VI Housing Project proceeds. Therefore Wentworth has
coordinated with the MWRA on possible use of the site for a screening and disinfection facility.
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Future Conditions Without the Project. Without the project, Wentworth would continued to

use the site as its physical plant building. Although there are indications that Wentworth may
relocate its physical plant activities if the proposed land swap proceeds. The site is included in
Wentworth's master plan for campus development, but the proposed use of the site has not yet
been developed.

Coastal Zone Management, Filled Tidelands, Designated Port Areas, Wetlands,
Floodplains.

Site L3 is not located in these resource areas.

Future Conditions Without the Project. Future development plans in the project area would

not result in changes to these resource areas.

Plant and Animal Resources.

(~)

Site L3 is an active building, and would contain minimal wildlife habitat.

Future Conditions Without the Project. If the existing physical plant building would remain

onsite, there would be no change in wildlife habitat value of the site in the future without the
project.

Groundwater and Geology.

The stratigraphy and groundwater flow direction would be similar for Site L3 as for other sites
in the Stony Brook Screening and Disinfection Facility project area.

Future Conditions Without the Project. If the physical plant building on Site L3 remains in

the future without the project, there would be no change on geology, topography or groundwater
conditions.

l_)
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Hazardous Materials. Site L3 is an active building and may contain lead-based paint and

(-)
\

asbestos. Past activities at the property may have resulted in releases of oil or hazardous
materials to the environment (Table 14.6-1).

TABLE 14.6-1. SUMMARY OF POTENTIAL SOURCES AND
LIKELIHOOD OF HAZARDOUS WASTE
Site
No.

L3

Historical Land Use
& Potential
Contamination

Proximity to
DEP/EPA Sites &
Potential
Contamination

Proximity to
Spills, USTs,
&RCRA
Generators

Present Use

Geotechnical/
Hazardous
Materials
Subsurface
Investigation

Physical Plant

DEP Site 3-1809
abutting W: LUST
removed, TPH
contaminated soils
excavated

None
proximal

Physical plant
for the
Wentworth
Institute

No subsurface
exploration
conducted on
this potential
site

()
Future Conditions Without the Project. Currently the Wentworth Institute operates a small
woodworking and small engine repair shop out of the physical plant building at Site L3. These
activities may continue in the future without the project although Wentworth may relocate these
activities if the proposed land swap proceeds. These activities may generate small amounts of
hazardous waste, primarily solvents and fuel oils, although this cannot be confirmed without an
actual investigation of the building. In addition, potential sources of lead and asbestos within the
building would need to be investigated. Because of its proximity to known contamination, Site
L3 may require investigation and possibly remediation in the future without the project.

Surface Water Quality.
The nearest water body to Site L3 is the Back Bay Fens, which is located approximately 1,400
feet away. However, construction of two proposed junction structures will take place within the
conduit, which contains Stony Brook.
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Future Conditions Without the Project. None of the proposed development plans would
affect the surface water quality in Stony Brook or the Back Bay Fens.

14.6.2 Environmental Impacts.
Land Use.
Long-term Impacts. Site L3 consists of the Wentworth Institute of Technology physical plant
building. The site is located on the Wentworth campus and is near a residential area, including
campus housing, but is also adjacent to an existing headworks. In addition, the residential
housing on Ward Street may be relocated as part of the Mission Main land swap and the land
upon which the public housing now sits would become available for Wentworth's use ..
Therefore, a facility at this site would be somewhat compatible with the neighborhood character
and would result in moderate impacts. Site L3 is located in the Wentworth Institute,
Institutional Subdistrict (IS) of the Mission Hill Neighborhood District. CSO facilities are
classified as forbidden uses under the Boston zoning code. The dechlorination facility would be
( )

constructed in the parking lot for the Forsyth Dental School. The facility would likely result in
the permanent loss of a small number of parking spaces at the school. There is little area for
compensatory parking in the vicinity of the dechlorination facility.

Short-term Impacts. Construction of the CSO facility on Site L3 would result in some loss of
parking in the adjacent Ward Street headworks and Wentworth Institute of Technology lots.
Construction of the dechlorination facility would result in the temporary disturbance of a portion
(approximately 25 percent) of the Forsyth Dental School parking area and the adjacent parkland.
Construction of the dechlorination pipeline would disrupt traffic and parking on Ward and
Parker.Streets and on Huntington Avenue. There would be noise impacts on Wentworth and
Forsyth Dental School, as well as residences and sensitive receptors adJacent to the sites and
along the dechlorination pipeline route. Consequently, construction impacts would result in
potentially major impacts. Short-term impacts could be reduced to moderate by providing
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compensatory parking for Wentworth and Forsyth Dental School and mitigating to reduce noise

(}

and traffic impacts (see sections below).

Historical and Archaeological Resources.
Long-term Impacts. The site contains the potentially NR-eligible Isaac Cook Brewery.
Demolition of this historic resource would result in a potentially major impact. In addition,
there is a moderate to high sensitivity for prehistoric archaeological resources in undisturbed
areas of the site and a moderate sensitivity for historical archaeological resources.
Consequently, subsurface construction may result in impacts on historical resources. Mitigation
for demolition of the building would be determined in consultation with MHC but could
potentially include documentation. The site may require a Phase I archaeological intensive
survey. Long-term impacts would remain major.

Short-term Impacts. Short-term effects would result from demolition of the potentially

()

NR-eligible Isaac Cook Brewery building.

Air Quality.
Since the preparation of the DEIR, the estimated air flow rate at the Stony Brook facility has
been reduced to 25,000 standard cubic feet per minute (cfsm). As a result of the reduced air
flow rate, the yearly uncontrolled emissions of hydrogen sulfide (H2S) and total non-methane
hydrocarbons (NMHCs) from the Stony Brook facility would be 0.0072 tons per year (tpy) and
0.20 tpy, respectively, which is even lower than the estimated emissions reported in the DEIR.
Since the uncontrolled emissions would be far below 1 tpy, the difference in air flow rate had no
effect on anticipated air quality impacts.

The potential emissions of individual volatile organic compounds (VOCs) were also recalculated
based on the revised air flow rate. The simple screening level dispersion model predicted the
highest ambient air concentrations of individual VOCs at ground level, using the methodology
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described in the DEIR. Based on the modeling results, the anticipated concentration of each
VOC compound would remain far below the TEL at ground level (Table 14.6-2) for all the
proposed facility sites. Consequently, the change in air flow rate had no effect on anticipated air
quality impacts.

TABLE 14.6-2. POTENTIAL VOC and H2S EMISSIONS FROM STONY BROOK
SCREENING AND DISINFECTION FACILITY
Compound

Estimated
Concentration
at Emission
Stack (ppb)0 )

Predicted
Approximate
Concentration
after Dispersion
(ppb)(2)

TEL
24-hour
threshold
limit (ppb)

AAL
Annual
Ambient
Limit (ppb)

Methylene Chloride

7

N/A

None

None

Carbon Disulfide

6

N/A

None

None

Total 1,2-Dichloroethene

4

0.04

2.72

0.01

Chloroform

9

Below TEL

27.21

0.01

1, 1, 1-Trichloroethane

16.7

Below TEL

190.48

190.48

Trichloroethene

5.7

Below TEL

6.80

0.11

Benzene

1.3

0.01

0.54

0.04

Tetrachloroethene

16.7

Below TEL

136.05

0.003

Toluene

8.7

0.09

2.72

2.72

Ethyl Benzene

5.3

Below TEL

27.21

27.21

Total Xylenes

40.5

0.4

2.72

2.72

Hydrogen Sulfide

6.93

0.07

2.72

2.72

(1) Based on average ofVOCs detected at Ward Street, Columbus Park, and Chelsea Creek headworks;
H2S concentration is based on 99% reduction by odor control units.
(2) Dispersion screening was performed only for those compounds above the TEL at the stack and was
performed for the "worst case" of the sites.

l_)
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In addition to the revision to the air flow rate, new data have been obtained from continuous
emissions monitoring conducted at the air emissions control facilities at Deer Island primary
treatment headworks. These data show that an average of approximately 60 percent removal of
total NMHCs was achieved by wet scrubbers at the east and west air emissions control facilities
at Deer Island between April1995 and October 1996. This removal percentage for total
NMHCs is lower than the 85 percent removal reported for wet scrubbers in the DEIR. However,
since the uncontrolled total NMHC emissions would be far below 1 tpy, the difference in the
removal percentage would have no effect on anticipated air quality impacts.

Noise.
Long-term Impacts. The screening and disinfection facility and the dechlorination facility are

not expected to operate at levels exceeding the ambient noise environment and are therefore not
likely to have an impact on the surrounding residences or sensitive receptors. The occasional
removal of screenings at Site L3, approximately 26 times per year, may result in minor
temporary noise disturbances to surrounding receptors and residences.

Short-Term Impacts. Construction at Site L3 would be likely to have a major impact on the

surrounding noise environment. Site L3 is located within 50 feet of Wentworth Institute of
Technology and 75 feet of residences. Construction of the connecting conduit and
dechlorination pipeline would be located within 25-50 feet of residences and Wentworth.
Construction of the dechlorination facility would be located approximately 50 feet from Forsyth
Park and the Forsyth Dental School, and 150 feet from the Museum of Fine Arts. BAT mufflers
and the use of temporary noise barriers would mitigate noise impacts to moderate.

Traffic and Transportation.
Reductions in Roadway Capacity. Construction of the facility at Site L3 would not result in

traffic impacts. However, construction of the pipeline connections to the facility would result in
major impacts as Parker Street would be closed during construction of the tie-in from Stony
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Brook Conduit, and Ward Street would be closed during construction of the tie-in from the
facility. Construction of the connecting pipeline in Ward Street would result in a reduction of
lanes. The impact of construction of the dechlorination pipeline would be moderate, while the
impact of construction of the dechlorination facility would be minor. Mitigation measures, such
as providing police details, detour routes and limiting work hours would not significantly reduce
the impacts of construction on traffic conditions.

Institutional Issues and Development Plans.
Long-term Impacts. Site L3 was suggested for siting the screening and disinfection facility by
Wentworth, and consequently, would not pose long-term impacts on institutional issues and
development plans. Location of the dechlorination facility in the parking lot for the Forsyth
Dental School would potentially result in the permanent loss of some parking.

Short-term Impacts. Temporary losses of parking at Wentworth and Ward Street Headworks
( )

resulting from construction of the screening and disinfection facility, along Parker Street from
construction of the dechlorination pipeline, and at the Forsyth Dental School during construction
of the dechlorination facility, would result in potentially moderate impacts. Impacts could be
reduced to minor by providing compensatory parking during construction, but there is little
available space for compensatory parking in the immediate area, impacts would likely remain
moderate.

Coastal Zone Management.
Site L3, the proposed influent/effluent conduits, and the dechlorination pipeline and facility
would not be located within the Massachusetts Coastal Zone; consequently, construction of the
facility on this site would have no long-term or short-term impacts.
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Filled Tidelands.
Site L3, the proposed influent/effluent conduits, and the dechlorination pipeline and facility
would not be located on filled tidelands within Chapter 91 jurisdiction; consequently,
construction of the facility on this site would have no long-term or short-term impacts.

Designated Port Areas.
None of the proposed activities at Site L3, the influent/effluent conduits, and the dechlorination
pipeline and facility would have a short-term or long-term impact on activity in a designated
port area or restrict access to a DPA.

Wetlands.
Site L3, the proposed influent/effluent conduits, and the dechlorination pipeline and facility
would not be located in a wetland resource area or Buffer Zone, as defined in the Massachusetts
Wetland Protection Act. However, the Stony Brook Conduit is a box culvert containing flow
from Stony Brook and several other brooks that drain the area, as well as storm sewer and
combined sewer flow, and is consequently under the jurisdiction of the Wetlands Protection Act.
While no wetland resources are expected to be directly affected by construction in the conduit,
construction may have an impact on water quality in the conduit, potentially resulting in
sedimentation downstream at the outfall locations in the Charles River and Back Bay Fens.
Construction practices would be used that would minimize impacts from sedimentation.

Floodplains.
Site L3, the proposed influent/effluent conduits, and the dechlorination pipeline and facility
would not be located in the 100-year floodplain or velocity zone; consequently, construction of
the facility on this site would have no long-term or short-term impacts.·
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Plant and Animal Resources.
Site L3 consists of an existing, occupied building in a heavily developed urban area while the
proposed dechlorination facility site consists of a paved parking area and maintained lawn.
Consequently, there would be minimal long-term or short-term impacts on plant and animal
resources.

Groundwater and Geology.

Long-term Impacts. The screening and disinfection and dechlorination facilities, and influent,
effluent and dechlorination conduits for Site L3 would have no long-term impacts on geology or
topography. The conduits may cause groundwater flowing south towards the Back Bay Fens to
migrate around the installed pipeline, but the direction and final destination of the groundwater
would not change.

(~)

Short-term Impacts. Minor impacts on geology and topography may result during construction
of the facility and the influent and effluent conduits at Site L3 and the Forsyth Dental School
parking lot.

Minor impacts on groundwater may result from contamination from the disturbance of
subsurface materials and on-site spills during construction. In addition, dewatering would likely
be required since the groundwater level is approximately 10 feet below ground surface, which is
higher than the depth of the proposed facility basement and connector conduits. Dewatering
may cause the subsurface material to settle if the groundwater level is decreased, possibly
resulting in damage to nearby structures.

CJ
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Hazardous Materials.
Potential Impacts From Contaminated Media. Potential long-term impacts from the
discovery of contaminated media include long-term groundwater monitoring and/or remediation,
or long-term reporting. While the siting of a screening and disinfection facility would involve
intrusive activities, it is anticipated that any contamination discovered could be handled in less
than the five-year (short-term) time frame under the MCP.

Potential Impacts from an Increase in the Use of Hazardous Materials. Standard
transportation and handling practices for disinfection chemicals would minimize potential
impacts.

Short-term Impacts. Construction of the proposed project at Site L3 would involve intrusive
activities. Construction of the proposed project at Site L3 would also involve demolition
activities at the existing physical plant building. Potential sources of TPH or BTEX
contamination, lead and asbestos within the building would need to be investigated and handled
as appropriate. As a subsurface investigation was not conducted at Site L3, potential hazardous
materials impacts at this location can not be evaluated at this time.

Although the subsurface investigation has yet to be conducted, available data indicate that there
is a low to moderate likelihood of hazardous materials. Mitigation would include utility-related
abatement measures.

Potential Impacts from an Increase in the Use of Hazardous Materials. There is
always the potential for spills and equipment failure from construction equipment, particularly
petroleum products such as fuel and hydraulic fluids. Safety precautions and control measures
would be implemented as necessary.
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Surface Water Quality.
The nearest receiving water to Site L3 is the Back Bay Fens which is over 1,400 feet away.
However, the proposed dechlorination facility location near the Forsyth Dental School parking
lot is approximately 400 feet from the Back Bay Fens. In addition, construction of the proposed
influent and effluent junction structures in the Stony Brook Conduit could result in major shortterm water quality impacts on Stony Brook, the proposed dechlorination facility location near
the Forsyth Dental School parking lot is approximately 400 feet from the Back Bay Fens.
Impacts could be mitigated to moderate by implementing standard operating procedures for
sedimentation and erosion control, contaminant release prevention, and spill contingency plans
during construction.
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CHAPTER15
CAMBRIDGE CAMOOS HYDRAULIC RELIEF

The Cambridge CAM005 Hydraulic Relief project will reduce untreated CSO discharges from
this outfall to less than four per year. The relief project involves replacing the existing dry
weather flow connection between regulator RE051 and the interceptor with approximately
40 feet of 54-inch conduit. The conceptual planning recommendation for outfall CAM005 was
for a screening and disinfection system to treat CSO discharges. Early in the facilities planning
process, a storage conduit alternative was also developed. Additional information became
available during the development of treatment facility project concepts, however, resulting in the
hydraulic relief alternative. The currently recommended alternative also represents a change in
scope from the hydraulic relief alternative presented in Draft CSO Facilities Plan/Environmental
Impact Report (DEIR), based on further coordination with the city of Cambridge. The
information presented in this chapter is arranged as follows:

)

•

15.1 Introduction and Project Background. Describes the outfall and the
project area

•

15.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfall CAM005 and the selection of a preferred alternative in the
conceptual planning phase; introduces proposed change to conceptual planning
preferred alternative

•

15.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals, and summarizes key criteria

•

15.4 Engineering Evaluation. Presents layout, costs, and construction risk
factors

..
•

)

15.5 Comparison of Alternatives. Documents the selection of hydraulic relief
over CSO treatment or off-line storage facility alternatives
15.6 Optimization of Preferred Alternative. Presents cost/performance
analysis and site-specific considerations to optimize the preferred alternative to
achieve a higher level of CSO control
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•

15.7 Environmental Evaluation. Presents an update on environmental
information or analyses on the preferred alternative since the DEIR.

15.1 INTRODUCTION AND PROJECT BACKGROUND

The CAM005 CSO outfall discharges to the Upper Charles River approximately 700 feet north
of the Elliot Bridge in Cambridge, as shown in Figure 15.1-1. The one CSO regulator tributary
to the outfall (RE-051) is located in Mt. Auburn Street across from Lowell Street. Regulator
RE-051 has an upstream tributary area of 205 acres and directs dry-weather flow to the North
Charles Relief Sewer (NCRS). During wet weather, excess flow is directed to outfall CAM005.
Combined sewer-system piping and connections are represented schematically in Figure 15.1 -2.

During extreme rain events, the North Charles Metropolitan Sewer (NCMS) and the NCRS may
surcharge, or flow into RE-051 may exceed the capacity of the regulator's existing 20-inch
outlet. Either case results in flow overtopping the high-level weir in the regulator and an

J

overflow of untreated combined sewage to the Upper Charles River.

Under future planned conditions, outfall CAM005 is predicted to activate approximately
10 times a year, with an annual discharge volume of approximately 2.5 million gallons. During
the extensive planning phase of the MWRA's overall CSO control program, which culminated in
December 1994 with the submittal of the Final CSO Conceptual Plan and System Master Plan
(the Conceptual Plan) (MWRA, 1994 ), a screening and disinfection facility was selected to
control CSOs at outfall CAM005. Alternatives evaluated during the conceptual planning process
are presented in more detail in Section 15.2, along with the factors that led to the development of
the hydraulic relief alternative. The preferred hydraulic relief alternative is presented in detail in
Section 15.4.
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15.2 CONCEPTUAL PLANNING EVALUATIONS

This section presents a review of the methodology and CSO control alternatives developed
during conceptual planning, leading to the selection of a preferred alternative in the Conceptual
Plan. This section also introduces the proposed change to the conceptual planning preferred
alternative.

15.2.1 Review of Conceptual Planning Alternatives

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.

)
As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Using preliminary SWMM simulations and system knowledge, certain technologies
and outfall consolidation options could be eliminated from further consideration without
developing cost and performance data. For the Upper Charles River, outfalls CAM005 to
CAM011 were evaluated together as one hydraulically related system based on the NCMS and
the NCRS. Since outfalls CAM007 and CAM011 were not predicted to be active during the
1-year storm under future planned conditions, outfall-specific CSO control alternatives were not
developed for these outfalls, beyond providing floatables control. As refinements to the model
were added during the course of conceptual planning, outfall CAM009 was no longer predicted

)
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to activate in the 1-year storm. For this reason, detailed CSO control alternatives were

)

developed for outfall CAM005 only. In the early stages of the process, however, alternatives
were initially identified for both outfalls CAM005 and CAM009. For the initial screening
process, therefore, the following technologies were not considered feasible for outfalls CAM005
and CAM009:

•

CSO relocation. A less-sensitive receiving water segment is not located in the
vicinity of the Upper Charles outfalls.

•

Interceptor relief. Preliminary SWMM runs indicated that interceptor relief
would not achieve control of the 1-year storm at outfall CAM005.

•

3-month storm controls. At the time these initial evaluations were conducted,
neither of these outfalls was predicted to activate in the 3-month storm.

•

Primary treatment for the 1-year storm at outfall CAM009. Using the sizing
criteria established for a primary treatment tank, the volume of the tank would be
greater than the overflow volume from the 1-year storm at outfall CAM009.

)
•

Consolidation to treatment. The volume of the consolidation conduit between
outfalls CAM005 and CAM009 would be greater than the 1-year overflow
volumes from those outfalls.

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
spring 1994 workshop series. The alternatives for the outfalls CAM005 and CAM009 that were
presented in the spring 1994 workshops included the following:

•

CSO elimination by system-wide sewer separation. Sewer separation of all
combined areas tributary to the regulators in the Upper Charles system was
predicted to eliminate all overflows in the 1-year storm.

•

Local sewer separation. Separation of only the combined area directly tributary
to outfalls CAM005 and CAM009 was predicted to eliminate activation at these
outfalls in the 1-year storm.

)
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•

Consolidation/storage between outfalls CAM005 and CAM009 (1-year storm) .
This alternative involved a consolidation conduit between outfalls CAM005 and
CAM009, sized to capture the 1-year storm volumes from both outfalls. Flow in
excess of the design volume would be discharged untreated. The CSO volume
from smaller storms would be completely stored in the conduit and returned by
pumping to the NCMS following the storm.

•

Individual storage for outfalls CAM005 and CAM009 (1-year storm). This
alternative involved constructing storage facilities in the vicinities of outfalls
CAM005 and CAM009 of sufficient size to capture the 1-year storm volumes
from these outfalls. Flows in excess of the design volume would be discharged
untreated. The CSO volume from smaller storms would be completely stored in
the facility and returned by pumping to the NCMS following the storm.

•

Primary treatment at outfall CAM005, and storage at outfall CAM009 (1-year
storm). This alternative was similar to the storage alternative, except that the tank
for outfall CAM005 would be sized to provide primary treatment for the peak
flow from the 1-year storm. The CSO volume from smaller storms would be
completely stored by the facilities and returned to the NCMS following the storm.

•

Screening and disinfection ( 1-year storm). This alternative involved locating a
screening and disinfection facility sized for the 1-year storm in the vicinity of
outfalls CAM005 and CAM009.

•

Floatables control. This alternative involved the installation of a floatables
control technology in the CAM005 and CAM009 outfall conduits.

)

Based on the spring 1994 workshop, the following alternatives were eliminated from further
consideration:

•

Consolidation/storage between outfalls CAM005 and CAM009. Individual storage tanks
at each outfall would provide the same level of control at less than half of the estimated
capital cost.

•

Primary treatment of the 1-year storm at outfall CAM005 and storage at outfall
CAM009. The estimated cost of this alternative was greater than the cost for 1-year
storage at each outfall.

)
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The remaining alternatives from the spring 1994 workshop were carried forward for more

)

detailed evaluations. For these evaluations, alternatives were developed that grouped outfalls by
receiving water segment to facilitate assessment of impacts on a receiving water basis. Similar
outfall-specific alternatives were combined to create a range of receiving water alternatives. The
range of controls evaluated for the receiving water generally reflected the range of controls
evaluated for each outfall. As these evaluations proceeded, the SWMM model revealed an
unusual characteristic of outfall CAMOOS. While this outfall was not predicted to activate in the
3-month design storm, the annual simulation predicted a total of 11 activations in the typical
year. At the same time, outfall CAM009 was no longer predicted to be active in the 1-year
storm. A new alternative was therefore identified that included screening and disinfection for
outfall CAMOOS and floatables control for outfalls CAM007 to CAMO 11.

Alternatives for outfalls CAMOOS and CAM009 were therefore combined with alternatives for
outfall BOS032 to develop overall receiving water alternatives for the Upper Charles River.
Since outfall BOS033 was not predicted to activate in the 1-year storm, providing floatables

)

control was the only alternative considered for this outfall. From the spring 1994 workshops, a
total of five alternatives were carried forward for outfalls CAMOOS and CAM009, and five for
outfall BOS032. Since it was not feasible to evaluate every possible combination of outfallspecific alternatives, similar alternatives were combined to create a range of receiving water
alternatives. The range of controls evaluated for the receiving water generally reflected the
range of controls evaluated for each outfall.

For each of the receiving water alternatives, planning-level costs, performance, water quality
impacts, and siting issues were developed. Selection of a preferred alternative was based on a
combination of cost/performance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters.

For the Conceptual Plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed on an
15-8
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individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources. For each case, curves were developed for fecal coliform bacteria, TSS and BOD loads.
The project-specific cost/performance curves for outfalls CAM005 and CAM009 are presented
in Figures 15.2-1 to 15.2-3. The total load curves for the Upper Charles River are presented in
Figures 15.2-4 to 15.2-6. Because the BWSC has since separated the area upstream of outfall
BOS032, these curves include separation of outfall BOS032 as part of future planned conditions.

For each of the following figures , the point representing complete sewer separation reflected the
portion of the cost of a system-wide sewer separation program associated with separating
upstream of the outfalls addressed in the figure , but the performance is based on complete,
system-wide sewer separation, including all areas tributary to Ward Street Headworks.

From Figure 15.2- 1, the most cost-effective alternatives for controlling fecal coliform bacteria

)

loads in CSO from outfalls CAM005 and CAM009 appeared to be providing screening and
disinfection for outfalls CAM005 and CAM009, or just for CAM005. From Figures 16.2-2 and
16.2-3, the most cost-effective alternatives for removal of BOD and TSS loads in CSO appeared
to be either individual local storage of the 1-year storm, or local sewer separation at outfalls
CAM005 and CAM009. Receiving water modeling has indicated that if non-CSO sources of
pollution were removed, then fecal coliform bacteria loads from outfall CAM005 would
continue to cause exceedances of the swimming standard under future planned conditions, while
BOD and TSS loads from outfall CAM005 would not. The cost/performance curves based on
CSO loads only would not, therefore, support selection of a more expensive level of control than
screening and disinfection, as the additional cost would not provide additional benefit in terms of
attainment of water quality standards. For this reason, the cost/performance analysis based on
CSO loads only supported the screening and disinfection alternatives.

)

15-9

FIGURE 15.2-l. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR THE UPPER CHARLES, PHASE 1
ALTERNATIVES.
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FIGURE 15.2-3. NET PRESENT VALUE VS ANNUAL CSO BOD LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR THE UPPER CHARLES, PHASE 1 ALTERNATIVES.
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FIGURE 15.2-5. NET PRESENT VALUE VS ANNUAL TOTAL TSS LOAD REDUCTION AS A PERCENT
OF TOTAL ANNUAL LOAD FOR THE UPPER CHARLES RIVER, PHASE 1 ALTERNATIVES.
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Figure 15.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to the Upper Charles River. For the Upper Charles River, "all sources" includes CSO,
stormwater, and upstream flow passing over the Watertown Dam. The point representing
complete sewer separation does not appear in Figure 15.2-4. The additional stormwater
discharged to the Upper Charles River following sewer separation would result in a net increase
in the total fecal coliform load to the receiving water. The impact of sources other than CSO
was the total fecal coliform bacteria load. Figures 15.2-5 and 15.2-6 present cost versus percent
removal of BOD and TSS loads to the Upper Charles River from all sources. These curves
indicated that the highest levels of CSO control achieved virtually no measurable reduction in
the total annual BOD and TSS loads to the receiving water segment. From the receiving water
monitoring and modeling conducted during conceptual planning, fecal coliform bacteria, BOD
and TSS loads from CSO represented a very small percentage of the total pollutant loads to the
Upper Charles River. In fact, none of the alternatives identified for the Upper Charles River,
including complete elimination of CSOs, was predicted to have a measurable impact on the

)

hours of violation of either the swimming or boating standard for fecal coliform bacteria, due to
the impacts of stormwater and upstream sources.

Based on these total load costJperformance curves, a "cost-effective" CSO control alternative
was difficult to define for the Upper Charles River. Of the six outfalls in the Upper Charles,
only CAM005 is currently predicted to activate in the 1-year storm under future planned
conditions. Based on the assertion that fecal coliform bacteria is a more critical pollutant to
control than BOD or TSS, screening and disinfection of outfall CAM005 was the most "costeffective" alternative. The benefits of higher levels of control could be computed in terms of
pounds of pollutants removed, but the magnitude of these reductions as compared with the loads
from stormwater and upstream sources makes the practical benefit of such reductions difficult to
define, and inappropriate to use as justification for a higher-cost alternative.

)
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A rating and ranking methodology was also used as a means to identify a potentially preferred

)

receiving water wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact and siting rank orders for the receiving water based alternatives
for the Upper Charles River are presented in Table 15.2-1. For each category, "1" was the
highest rank, and "3" is the lowest rank. Detailed backup for the rankings is included in the
appendices to the Conceptual Plan. As indicated in Table 15.2-1, the "floatables control at all
outfalls" alternative had the highest overall rank, based on the sum of the ranks from each of the
three evaluation categories. There was general agreement, however, that providing only
floatables control was not an acceptable level of control for the Upper Charles, so the next

)

highest ranked alternative was screening and disinfection at outfalls CAM005 and CAM009. At
the time the ranking process took place, the alternative of screening and disinfection of CAM005
only had not been identified.

Thus, while the rating and ranking methodology identified screening and disinfection of
CAM005 and CAM009 as the preferred alternative, the cosUperformance evaluation described
above indicated that screening and disinfection of CAM005 only would be a more optimized
solution. Since no critical uses (swimming, shellfishing) had been defined for the Upper Charles
River, screening and disinfection was selected as the recommended alternative for outfall
CAM005 in the Conceptual Plan, with floatables control provided at the remaining outfalls.
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TABLE 15.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS
FOR THE UPPER CHARLES RIVER

Cost
Rank

CSO Control Alternative

Performance/
Water
Quality
Impact Rank

Siting
Rank

Sum of
Rankings

Complete Sewer Separation

3

3

2

8

Local Sewer Separation
Separation Upstream of CAM005 and CAM009
Floatables Control, CAM007, CAM011, BOS033

2

3

2

7

Storage of 1-Year Storm
Individual Storage Tanks, CAM005 and CAM009
Floatables Control, CAM007, CAM011, BOS033

2

2

3

7

Less Than Primary Treatment
Screening and disinfection, CAM005 and CAM009
Floatables Control, CAM007, CAM011, BOS033

1

2

3

6

Floatables Control at All Outfalls

1

3

1

5

)
15.2.2 Proposed Change to Conceptual Planning Recommendation

Based on the Conceptual Plan, facilities planning activities were initiated to develop a preferred
screening and disinfection alternative for outfall CAM005. Four alternative sites for the
proposed screening and disinfection facility were identified in the Interim Assessment of Facility
Siting (IAFS) report (MWRA, 1995), as shown in Figure 15.1-1. Site C was dropped from

consideration due to inadequate size for accommodating the proposed facility footprint. CSO
control technology alternatives for floatables control and disinfection/dechlorination were
developed and evaluated for each of the alternative sites, and site layouts were developed based
on the preferred technologies. All site layouts involved the diversion of flow from the existing
outfall pipe into a connecting conduit to the facility, then either returning the facility effluent
back to the existing outfall or constructing a new outfall to the Upper Charles River. The total

)
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capital cost for a screening and disinfection facility would be on the order of $11.9 to $14.7

)

million.

Basis for Project Change. During the development of the screening and disinfection facility
alternatives, it became evident that, with the size and length of conduit necessary to convey flow
from the diversion structure to the facility, a substantial volume of CSO could be stored within
the conduit. As a result, two alternatives were developed involving off-line storage conduits,
without a downstream screening and disinfection facility.

The first off-line storage alternative would provide sufficient storage capacity to reduce
untreated CSOs to four or fewer per year. For the approximately four storms per year that
would produce a CSO volume greater than the capacity of the storage conduit, CSO would be
stored up to the conduit's capacity, and excess CSO would be discharged untreated at outfall
CAM005. The second off-line storage alternative would provide sufficient storage volume to

)

capture all storms in a typical precipitation year. Activation of the outfall would thus be limited
to extreme events with average recurrence intervals of greater than one year. The total capital
cost of these off-line storage alternatives would range from $8.0 to $11.2 million.

While the screening and disinfection and off-line storage alternatives were being developed,
additional information regarding the physical configuration of the local system in the vicinity of
the regulator became available. Additional flow metering information was provided to help
verify and refine the CSO system model calibration in the area. Hydraulic analyses using the
refined model resulted in the development of an alternative presented in the DEIR involving
relief of a relatively short section of pipe between regulator RE-051 and the point where the
NCRS splits from the NCMS. This hydraulic relief alternative was expected to minimize CSO
impacts by controlling all but four overflows per year and would be consistent with attainment
of the Bcso standard. The estimated total capital cost for the hydraulic relief alternative was
$1 ,792,000. Since the hydraulic relief alternative would have substantially lower cost, lower
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construction risk, and lower short-term and long-term environmental impacts than the screening
and disinfection facility or off-line storage alternatives, these alternatives were not developed
further. Subsequent to submittal of the DEIR, further coordination with the city of Cambridge
resulted in a modification to the hydraulic relief alternative that would reduce the scope and cost
of construction work without substantially affecting predicted performance. The development of
the hydraulic relief alternative is presented in the sections that follow.

15.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

This section presents the specific project objectives and key design criteria for the Cambridge
CAM005 Hydraulic Relief project.

15.3.1 Project Objectives

)

While the focus of the project has shifted from a screening and disinfection facility to hydraulic
relief, the objectives of the project have remained the same. In conjunction with other projects
along the Upper Charles River, the primary objective of the CAM005 project is:

•

Reduce the load of fecal coliform bacteria and floatables discharged to the Upper
Charles River to a sufficient level to allow compliance with water quality
standards.

The ultimate attainment of water quality standards in the Upper Charles River will be contingent
on the control of upstream sources of pollution, which include both stormwater and non-point
sources. Stormwater and upstream river flow have been shown to be significant contributors of
pollution to the Charles River.

)
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15.3.2 Design Criteria

The basis of design for this hydraulic relief project includes flows and loads, pipeline design
criteria, and geotechnical considerations. These are discussed in the paragraphs that follow .

Flows and Loads. Flow criteria pertain to both the hydraulic relief and CSO control aspects of
this project, while the load criteria pertain only to CSO control. Peak flows in the NCMS and
NCRS, just downstream of the proposed project, are presented for a range of design storms in
Table 15.3-1. Peak flows are presented both with the preferred alternative as presented below
and for future planned conditions, without the hydraulic relief project. CSO volumes and
corresponding pollutant loads are presented in Table 15.3-2 for the 3-month storm, 1-year storm,
and typical year conditions. This table presents CSO volumes and pollutant loads with the
preferred alternative and under future planned conditions.

Pipeline Design Criteria. Criteria for the sizing and layout of pipe and appurtenances and for

)

the installation of new pipe are discussed in Chapter 8 of the DEIR, and presented in
Appendix D of the DEIR. In addition to typical performance characteristics, such as minimum
velocities to prevent solids deposition, the CAM005 Hydraulic Relief project must perform
adequately in terms of CSO control. The CSO goal for the hydraulic relief project is to costeffectively minimize CSO impacts by reducing CSO discharge frequency and volume to a level
consistent with attainment of the Bcso standard. Based on an annual simulation using the
SWMM model, three CSO discharges are predicted following implementation of the hydraulic
relief project, which would be consistent with this goal.

Geotechnical Considerations. Subsurface conditions, such as soil types, depth and type of
rock, groundwater, and underground manmade structures impose criteria on the design of the
hydraulic relief project. No new borings were conducted in the project area. As a result,
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TABLE 15.3-1. PEAK FLOWS IN TRIBUTARY COMBINED SEWERS
FOR CAMOOS HYDRAULIC RELIEF PROJECT

I

I

Summary of Peak Flows
Design Storm

Peak Flow in Regulator
RE051 Influent
Conduits (mgd)

FPC

PA

Peak Flow in NCMS
Downstream of
Interceptor Diversion
structure (mgd)
FPC

Peak Flow in NCRS
Downstream of
Interceptor Diversion
Structure (mgd)

PA

PA

FPC

3-month, 24-hour

15.93

16.03

3.54

3.52

16.85

16.93

1-year, 24-hour

27.91

28.0

3.24

3.48

22.26

27.52

FPC =Future planned conditions
PA =Preferred alternative
Note: It may be helpful to refer to Figure 15.4-2 in reviewing this table.

TABLE 15.3-2. PREDICTED CSO VOLUMES AND POLLUTANT LOADS
FOR CAMOOS HYDRAULIC RELIEF PROJECT

)

I

I

Loads Discharged to Charles River
Condition

Volume (mg)

FPC

PA

BOD (lbs)

TSS (lbs)

Fecal Coliform Bacteria
(counts x 109 )
FPC

PA

FPC

PA

FPC

PA

0

0

0

0

0

0

3-month storm

0.00

0.00

1-year storm

0.64

0.06

13,100

1,230

750

71

418

40

Annual

2.51

0.78

51,100

17,100

2,931

981

1,633

546

FPC =Future planned conditions
PA =Preferred alternative

subsurface information was obtained from available existing borings which only provided soil
descriptions. The information indicated that there is between 6 to 10 feet of sand and gravel
underlain by a marine deposit ranging in thickness from 7 to 13 feet.

)
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No subsurface environmental samples were collected in this area. Based on land use in the area,
it was determined that the soil may contain some level of contamination, but that the level of
contamination would most likely be below the reportable concentrations regulated under the
Massachusetts Contingency Plan (MCP) and Resource Conservation and Recovery Act (RCRA).

15.4 ENGINEERING EVALUATION

As previously described and shown in Figures 15.1-1 and 15.1-2, CSO regulator RE-051 is
located at the intersection of Mt. Auburn Street and Lowell Street. The regulator consists of a
side outlet weir that discharges CSO to a 54-inch reinforced concrete outfall pipe tributary to
outfall CAM005. The two community-owned combined sewers tributary to RE-051 are the
36-inch by 48-inch line on Mt. Auburn Street and the 28-inch by 36-inch line on Lowell Street.
The relatively steep slopes of these tributary lines result in very little potential for in-system
storage. Regulator RE-051 conveys undiverted flow to the 42-inch NCRS through an
interceptor connection. The interceptor connection is about 35 feet long and consists of pipe that

)

varies between 20 inches and 30 inches in diameter and passes through two manholes, one of
which at one time contained a mechanical regulator to throttle flow to the interceptor. The crest
of the RE-051 overflow weir is 2.60 feet above the interceptor connection invert. The
interceptor connection conveys flow to a junction structure on the NCRS (referred to as Junction
Structure No. 1 in this text and on Figure 15.1-2). Junction Structure No. 1 also receives flow
from the NCMS. When the depth of flow in RE-051 exceeds 2.60 feet due to incoming flow or
surcharging in the NCMS or the NCRS, flow overtops the weir and is diverted to the 54-inch
CAM005 outfall conduit.

Approximately 235 feet downstream of Junction Structure No. 1, an interceptor diversion
structure, located east of the intersection of Mt. Auburn Street and Maynard Place, normally
directs flow to the 27-inch by 28-inch NCMS. When the depth of flow in the interceptor
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diversion structure exceeds 1.30 feet, excess flow is diverted through a side outlet weir to the
42-inch NCRS.

As previously mentioned, during the alternatives development process, additional data on the
CAM005 system were provided by the city of Cambridge and MWRA. These data included
information on physical configuration and dimensions of the system, as well as flow monitoring
data. Following receipt of these data, the SWMM model was recalibrated, and the activation
characteristics of outfall CAM005 reassessed. Both before and after recalibration, the outfall
was predicted to be inactive during the 3-month storm and active during the 1-year storm. With
the recalibrated model, a lower 1-year storm CSO discharge volume was predicted. This
finding , in combination with discussions with city of Cambridge staff, suggested that areexamination of the potential to reduce or eliminate CSO discharges at outfall CAM005 should be
conducted.

To facilitate making numerous simulations of various relief options, the seven largest storms in

)

the typical precipitation year were repeatedly simulated for the various options to estimate the
annual activation frequency. In reviewing the storms that occur in the typical year, it was noted
that seven storms have at least two characteristics (depth, duration, average intensity, or peak
intensity) greater than the 3-month storm. It was also observed that some of the predicted
activations at CAM005 were of relatively short duration and low volume. In general, the outfall
seemed to activate more often as a function of high rainfall intensity than total rainfall depth.
Based on these considerations, a number of hydraulic analyses were conducted with the intent of
reducing the activation frequency of outfall CAM005. The following in-system hydraulic relief
options were evaluated and presented in the DEIR:

•

Reducing the height of the overflow weir in the interceptor diversion structure by
0.47 feet, from 1.3 feet to 0.83 feet

•

Increasing the pipe capacity between RE-051 and the interceptor diversion
structure

)
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•

Removing separated storm drain areas upstream of RE-051 to reduce activations
at the regulator to four or fewer times per year (partial sewer separation)

•

Completing sewer separation of the area tributary to RE-051

)

Following submittal of the DEIR, a new alternative that was developed involved: increasing the
capacity of the dry weather flow connection between regulator RE-051 and the interceptor, and
raising the weir in the regulator by 1 foot. These hydraulic relief options are discussed in the
sections that follow.

15.4.1 Interceptor Diversion Structure Weir Adjustment

If the height of the weir in the interceptor diversion structure could be reduced, more flow could

be diverted to the NCRS, potentially reducing the hydraulic gradient at RE-051. The intent of
the interceptor diversion structure weir, however, is to direct all dry-weather flow to the NCMS.
Based on a review of flow depths at the interceptor diversion structure, the dry weather flow

)

depth can be as little as 0.33 feet below the weir. Reducing the height of the weir in the
interceptor diversion structure by 0.47 feet had a negligible impact on the hydraulic gradient at
RE-051, and no impact on CSO activation frequency or discharge volume at outfall CAM005. It
was apparent that lowering the weir by 0.33 feet or less, to maintain the design intent of keeping
dry weather flow in the NCMS, would not reduce CSOs at outfall CAM005. It is important to
maintain sufficient flow in one interceptor rather than allowing minimal flows in two, because
low flows can result in solids deposition, hydrogen sulfide generation, odors, and sewer line
corrosion. It was therefore considered unacceptable to consider lowering the interceptor
diversion structure weir by more than 0.47 feet, and this option was not given further
consideration.
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15.4.2 Pipe Capacity Increase Between RE-051 and Interceptor Diversion Structure

Increasing the pipeline capacity between RE-051 and the interceptor diversion structure to
54 inches (or, if parallel pipes were to be used, equivalent pipe diameter) was predicted to lower
the hydraulic gradient at RE-051 for the 3-month and 1-year design storms and to reduce the
activation frequency at outfall CAM005 to twice in the typical year. Because this alternative
would convey more flow downstream, the impact on downstream hydraulic conditions was
examined. For storms of sizes up to the 1-year storm, it was found that increasing the pipeline
capacity would have very minor downstream hydraulic impacts. For design storms larger than
the 1-year storm, both the NCMS and NCRS surcharge, and RE-051 is predicted to provide
relief for the interceptors. The increased pipeline capacity would increase overflow volumes at
RE-051 for the 2-year design storm and larger, due to its increased capacity for backflow as well
as normal direction of flow. No adverse downstream impacts were predicted for the larger
storms. This alternative is shown in Figure 15.4-1. As indicated, a 54-inch conduit would
)

replace the conduits and structures between RE-051 and Junction Structure No. 1. From
Junction Structure No. 1 to the interceptor diversion structure, a 36-inch conduit would be
installed parallel to the existing 42-inch NCRS. These parallel pipes would have an equivalent
capacity slightly greater than that of a 54-inch conduit. This hydraulic relief alternative, with an
estimated capital cost of $1,796,000, was recommended in the DEIR.

15.4.3 Partial Sewer Separation

A portion of the area tributary to outfall CAM005 is served by separate two-pipe systems with
common manholes. The separate storm drains in these areas are connected back to the
interceptor system, and it is possible that some of the common manholes in these areas may
allow sanitary flow to mix with the separate storm drainage. Sewer separation of these areas
would involve separating the combined manholes, intercepting the separate storm drainage
before it ties back into the interceptor system, and conveying it either to a new drainage outfall

)
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)

or to the existing CAM005 outfall downstream of RE-051. Separating the common manhole
areas, which constitute approximately 100 acres of the 205-acre combined sewer tributary area
to outfall CAM005, would reduce CSO activations to once in the typical year and would reduce
overflow volumes for the 2-year storm. However, cost estimates indicate that this option would
be $10.2 million, approximately ten times the cost of increasing the pipeline capacity between
RE-051 and the interceptor diversion structure. Partial sewer separation carries this significantly
higher cost because the alternative would require extensive new storm drains. This option would
also have substantially greater short-term environmental impacts than the option to increase
pipeline capacity between RE-051 and the interceptor diversion structure because construction of
new storm drains would cover a larger geographic area.

15.4.4 Complete Sewer Separation

Complete sewer separation upstream of RE-051 was predicted to eliminate CSO discharges from
)

regulator RE-51 in the typical year. However, this alternative would cost approximately
$19.1 million, would be more disruptive than any ofthe other alternatives considered, and would
not result in measurable improvement in water quality in the Upper Charles River. For these
reasons, this alternative was not pursued further.

15.4.5 Dry Weather Flow Connection Capacity Increase, and Raising of Weir

Subsequent to submittal of the DEIR, the city of Cambridge identified an alternative that
involved removing the existing weir in regulator RE051, and relocating it to an existing manhole
approximately 50 feet downstream ofRE051 along the 54-inch outfall pipe (Figure 15.4-2). A
new 54-inch dry weather flow connection would be constructed from that manhole to the
NCMS, and the weir height would be raised from the existing height of 108.60 to 109.60. This
alternative did not include the installation of a 36-inch pipe parallel to the existing 42-inch

)
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(-)

pipe proposed as part of the DEIR alternative. A variation on this alternative involved raising
the existing weir in RE051 by 1 foot, and enlarging the existing dry weather flow connection to
the NCMS to 54-inch diameter (Figure 15.4-3). The performance of these two alternatives is
similar, and the preferred alternative piping configuration should be determined during design.
With either alternative, the outfall would activate three times per year, with an annual discharge
volume of approximately 0.8 to 1.2 mg. Construction considerations for this project are
presented in Table 15.4-1. The estimated capital cost of this alternative is $180,000.

15.4.6 Floatables Control

As described above, the preferred hydraulic relief alternative would reduce the activation
frequency and volume at outfall CAM005 to a level consistent with attainment of the Bcso
standard without additional treatment beyond providing floatables control. The original concept
for CSO control at outfall CAM005 involved the use of mechanically cleaned bar screens for
( )

floatables control. This requirement is still part of the federal court schedule, which requires an
evaluation of alternative technologies that would provide floatables capture equivalent to (or
greater than) mechanically cleaned bar screens. This section presents an evaluation of floatables
control technologies to meet the requirements of the nine minimum controls provision of the
national CSO policy, followed by an evaluation of floatables control technologies that would
provide a level of control equivalent to mechanically cleaned bar screens, in accordance with the
requirements of the court schedule. All of the alternatives presented are based on
implementation of the preferred hydraulic relief alternative.

Floatables Control to Meet the Minimum Control Requirements. As described in Chapter 8
of the DEIR, ari initial technology screening process resulted in a short ·list of seven floatables
control technologies to be evaluated for application at or upstream of outfalls that are to remain
open following implementation of the CSO conceptual plan. These technologies included:
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TABLE 15.4-1. CONSTRUCTION CONSIDERATIONS FOR CAMBRIDGE CAMOOS
HYDRAULIC RELIEF PROJECT
Construction method

•

Open cut

Construction duration

•

90 days

Disruption to surface
activities

•

Open cut in intersection of Mt. Auburn Street and Lowell Street.

•

Construction will take place in Mt. Auburn Street and/or in parking garage
ramp.

•

Bypass pumping of sewage will be required for a portion of the project.

Density of utilities

•

Multiple utilities in vicinity of proposed work area but impact on area of
excavation likely to be minimal

Contamination

•
•

Possibility of lead in soil due to proximity of high traffic area .

Geotechnical
considerations

• Due to location within high traffic area, sheet piles or a braced excavation
will be required.

•

()

•
•
•
•
•
•
•

Depth of excavation approximately 15 feet

Dewatering will be required during construction

Containment booms
Skimmer vessels
End-of-pipe netting
In-line netting
Underflow baffles
Manually cleaned bar screens
Horizontal discharge screens

In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control

at Outfalls not Associated with Other CSO Controls (MWRA, 1996), detailed evaluations of
floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At eacli location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was
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contingent on the outcome of a pending performance study on underflow baffles. The

)

performance study was to include both laboratory evaluations on a one-half-scale model system
and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the preferred alternative at each of
the locations evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Because
the costs and impacts of other structural floatables control technologies are expected to be
greater than underflow baffles by a magnitude similar to that for the locations evaluated in the
December 1996 memorandum referenced above, underflow baffles were identified as the
preferred alternative for providing floatables control for outfall CAM005. If the pending field
evaluations indicate that underflow baffles are problematic, alternatives involving other
floatables control technologies should be developed.

The underflow baffle is proposed to be located within existing regulator RE-051. Materials
retained behind the baffle during wet weather would be conveyed to the NCRS through the
existing RE-051 dry-weather flow connection at the end of the storm, when surcharging
conditions subsided. Peak flows and hydraulic gradients for RE-051 for the 1-year and 2-year
storms are presented in Table 15.4-2.

A plan and section of the baffle installation for the two variations of the hydraulic relief
alternative shown in Figures 15.4-2 and 15.4-3 are presented in Figures 15.4-4 and 15.4-5. The
total capital, annual O&M, and net present value costs for the underflow baffle are $13,100,
$1,300, and $30,600, respectively. The work would involve installing stainless steel plates
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TABLE 15.4-2. PEAK FLOWS AND HYDRAULIC GRADIENTS FOR
REGULATOR RE-051

Into
Regulator

Regulator

I

051

I

28.0

To
Interceptor

I

25.1

Into
Regulator

To Outfall

I

3.0

1-Year Storm

2-Year Storm

Peak
Hydraulic
Gradient

Peak
Hydraulic
Gradient

2-Year Storm Peak Flow (mgd)

1-Year Storm Peak Flow (mgd)

I

59.3

To
Interceptor

I

30.6/-8.4

To Outfall

I

67.8

(1) Negative flow indicates backflow from the interceptor through the dry weather flow connection into the regulator.
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within the existing regulator. Surface impacts of the work would be limited to providing access
to the regulator manhole during installation of the baffle, and for routine inspections once the
baffle is installed.

Floatables Control Equivalent to Mechanically Cleaned Bar Screens. During the process of

developing site layouts for the original alternatives for a screening and disinfection facility for
outfall CAM005, it was determined that the available space along the existing outfall was
insufficient to site such a facility. Of the floatables control technologies that both passed the
initial screening process described in Chapter 8 of the DEIR and would provide a level of
control equivalent to or better than mechanically cleaned bar screens, the following could
potentially be sited along the outfall:

•

End-of-pipe netting

•

In-line netting

•

Horizontal discharge screens

An evaluation of each of these three technologies is presented below. Design data for these
technologies are included in Appendix K.

End-of-Pipe Netting. End-of-pipe netting systems consist of a floating platform in the

receiving water, 0.5-inch mesh netting bags suspended from the platform, rubber curtains and
funnel frames to direct floatables into the nets, and an anchoring system to attach the floating
platform to the shore. System capacity is adjusted by varying the number of nets.

A 2-bag arrangement is proposed for CAM005, based on the peak flow from the 2-year storm.
The proposed arrangement for end-of-pipe netting at outfall CAM005 is presented in
Figures 15.4-6 to 15.4-8. This arrangement is based on installation information provided by
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Fresh Creek Technologies, a supplier of the end-of-pipe netting equipment. The overall
platform footprint would be 14-feet by 18-feet.

End-of-pipe netting systems rely on the force of the CSO discharge flow to convey floatables
into the nets. The rubber curtains and funnel frames direct the debris into the nets. If the nets
clog or flows exceed the system's capacity, the rubber curtain can lift and let the flow pass
beneath and around the nets. After a storm event, the nets are removed with a hoist, allowed to
drain, and are loaded into a container or vehicle for disposal. New nets are then slipped into the
metal frame in preparation for the next storm event. For the proposed arrangement, the
estimated screenings quantity for the 2-year storm is 14 cubic yards, well within the 50 cubic
yard capacity of the 2-bag arrangement.

Accessing the netting arrangement for removal and replacement of the nets would be difficult
due to the limited space between Memorial Drive and the outfall CAM005 headwall. Also,
because that area slopes sharply downward from the sidewalk to the headwall, the area would
have to be regraded to allow a boom truck to park next to the netting arrangement to access the
nets.

According to the manufacturer, the netting platforms are structurally designed to withstand the
impacts of icing. In terms of operational impacts of icing, experience with installations in
New York indicate that moderate icing does not disrupt the use of the nets. Since the nets are
mostly submerged, flow would still pass through the nets with a coating of ice on the water
surface. As long as the ice is not too thick to manually break up, the nets could still be removed
following an activation. If the nets get frozen in place during a deep freeze, changing of the nets
could be postponed until the ice thins out sufficiently. Floatables captured in the nets under the
ice would not be visible, nor would they create an odor problem. If repeated freezing does
become an operational issue, bubbler systems similar to those used at yacht clubs to prevent boat
slips from freezing could be installed at the netting platform.

Cost and performance and risk factors for this alternative are presented in Table 15.4-3.
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TABLE 15.4-3. COST AND PERFORMANCE AND RISK FACTORS
FOR END-OF-PIPE NETTING FOR CAM005
Monetary Factors
1.

Capital

$271,000

2.

AnnualO&M

$1,500

3.

Net Present Value

$369,000

Performance and Risk Factors
1.

Performance

0.5-in. mesh net; estimated material capture
rate of 11 cf/mg; some oil and grease
containment by boom and curtains associated
with netting platforms.

2.

Siting Considerations

14 by 18-foot floating platform in Charles
River. Aesthetic concerns; truck access
required over grassed area between Memorial
Drive and Charles River to remove nets.

3.

Safety Considerations

Icing of platform.

4.

Reliability/Experience with
Technology

Facilities in NY, NJ generally reliable and
effective.

5.

O&M Considerations

Replacement of nets required after each
activation; inspection required after each
potential activation.

In-line Netting. The operation of in-line netting systems is similar to end-of-pipe systems.
Flow carries the floatables into the nets for capture and disposal, and the system capacity is
adjusted by varying the number of net bags.

The proposed in-line netting arrangement for CAM005 is presented in Figures 15.4-9 to 15.4-11.
The arrangement is based on information from Fresh Creek Technologies. This supplier offers
the in-line system, but to date, none have been installed.
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The CAM005 in-line net system would include an underground concrete chamber, 15-feet long
by 14-feet wide. The chamber would be built around the existing 54-inch outfall pipe on a
grassed area between Mt. Auburn Hospital's parking garage entrance/exit and delivery exit. A
metal frame and guide system inside the chamber would house two 0.5-inch mesh netting bags,
based on the peak flow and hydraulic gradient in the 2-year storm. Bypass weirs would be
provided to permit flow to pass around the net bags if the nets clog or other factors contribute to
a hydraulic gradient higher than the design level of the bypass weirs. For the 2-year storm, the
expected screenings quantity of 14 cubic feet is well within the two-bag capacity of 50 cubic
feet.

A removable hatch would provide access for removal and replacement of the nets. After a storm
event, the metal frame housing the nets would be removed using a hoist from the ground surface
so that confined space entry would not be required. While suspended below grade within the
concrete chamber, the nets would be allowed to drain before being removed from the metal
frame and loaded into a container or onto a truck for disposal. New nets would be placed into
the metal frame, which would then be lowered back into the chamber in preparation for the next
CSO activation at the CAM005 regulator, RE051.

Cost and performance and risk factors for this alternative are presented in Table 15.4-4.

Horizontal Discharge Screens. Horizontal discharge screens (HDS) are weir-mounted
mechanically cleaned screens driven by electric motors, where the rake mechanism returns the
material retained on the screen directly back to the interceptor. This installation would consist
of the screening mechanism, a power supply, and local instrumentation and controls. The
proposed arrangement for the HDS at outfall CAM005 is presented in Figures 15.4-12 to
15.4-14.
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TABLE 15.4-4. COST AND PERFORMANCE AND RISK FACTORS
FOR IN-LINE NETTING FOR OUTFALL CAM005
Monetary Factors
1.

Capital

$380,000

2.

Annual O&M

$1,500

3.

Net Present Value

$433,000

Performance and Risk Factors
1.

Performance

0.5-in. mesh net; estimated material capture
rate of 11 cf/mg; some oil and grease
containment.

2.

Siting Considerations

Construction in grassed area between the
Mt. Auburn Hospital's parking garage
entrance/exit and delivery exit. Provision of
traffic bypass may be required during
construction only.

3.

Safety Considerations

Net can be removed without personnel access
into chamber.

4.

Reliability/Experience with
Technology

No existing installations; installations
pending in Jersey City, NJ.

5.

O&M Considerations

Replacement of nets required after each
activation; inspection required after each
potential activation.
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The HDS system would include an underground concrete chamber to house the equipment,
located between the existing regulator RE051 and Junction Structure No. 1. The chamber would
have an expected footprint of 11-feet wide by 18.5-feet long. The weir opening in the existing
RE051 would be plugged, and the HDS chamber would serve as the new regulator. The screen
would be installed along a side-outlet weir, with the bars with 0.16-inch clear spacing parallel to
the weir. Based on the peak flow and hydraulic gradient from the 2-year storm, the screen
would be approximately 3 feet long and 3 feet high. As materials are retained on the bars, the
mechanical cleaning rake would direct the material back to the interceptor, where the screenings
would be carried downstream in the 42-inch North Charles Relief Sewer. Flow passing through
the screen would be conveyed to the existing CAM005 outfall conduit through a 84-inch wide
by 30-inch high box culvert. The box culvert is required to pass under the North Charles
Metropolitan Sewer (NCMS). Replacement of a portion of the NCMS would also be required
for this alternative. If the rake mechanism failed or the screen otherwise blinded, the top of the
screen would serve as the emergency bypass weir.

Cost and performance and risk factors for this alternative are presented in Table 15.4-5.

Comparison of Floatables Control Alternatives Equivalent to Mechanically Cleaned Bar
Screens for Outfall CAMOOS. A comparison of cost and non-monetary factors for the three
alternatives for floatables control identified for outfall CAM005 that would be equivalent to
mechanically-cleaned bar screens is presented in Table 15.4-6. As indicated in Table 15.4-6,
installation of end-of-pipe netting has the lowest capital cost and net present value of the
alternatives evaluated. In terms of non-monetary factors, the end-of-pipe and in-line netting
alternatives have equal overall ratings. The end-of-pipe netting, however, had a negative site
rating, due to the long-term aesthetic impacts of the end-of-pipe structure on the bank of the
Charles River. While the net present value of the in-line netting arrangement would be 17
percent greater than the end-of-pipe netting alternative, the additional cost would appear to be
justified by the elimination of the long-term visual impact of in-receiving water the netting

15-51

Cambridge CAM005 Hydraulic Relief

TABLE 15.4-5. COST AND PERFORMANCE AND RISK FACTORS
FOR HORIZONTAL DISCHARGE SCREENS WITH 0.16-INCH
BAR SPACING FOR OUTFALL CAM005
Monetary Factors
1.

Capital

$1,251,000

2.

AnnualO&M

$3,700

3.

Net Present Value

$1,425,000

Performance and Risk Factors
1.

Performance

0.16-in. bar spacing; estimated material
capture rate of up to 30 cf/mg; some oil and
grease containment.

2.

Siting Considerations

Construction in Mt. Auburn Street in front of
Mt. Auburn Hospital delivery exit. Delivery
exit would have to be relocated. Construction
difficulties include:

• Relatively greater extent of demolition
and relocation of existing conduits and
manhole structures
• Greater bypass pumping associated with
demolition/relocation work
• Limited space available between existing
features not to be demolished to locate
relatively large vault housing screening
equipment
3. Safety Considerations

Confined space entry required for
maintenance.

4. Reliability/Experience with Technology

Installations in Europe.

5. O&M Considerations

Electrical power/controls; equipment
maintenance; inspect after potential
activation. Regular preventive maintenance
and equipment exercising required.
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TABLE 15.4-6. COMPARISON OF COST AND PERFORMANCE AND
RISK FACTORS FOR FLOATABLES CONTROL ALTERNATIVES
FOR OUTFALL CAMOOS

Estimated Cost
Alternative

Capital

Performance and Risk Factors

Annual
O&M

Net Present
Value

Performance

Siting
Considerations

Safety
Considerations

Reliability/
Experience

O&M
Considerations

0

+

0

End-of-Pipe Netting

$271,000

$1,500

$369,000

0

In-Line Netting

$380,000

$1,500

$433,000

0

0

0

0

0

$1,251,000

$3,700

$1,425,000

+

-

-

0

0

Horizontal Discharge
Screens
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arrangement. Thus, of the alternatives evaluated to provide the equivalent performance of
mechanically-cleaned bar screens with 0.5-inch spacing at outfall CAM005, in-line netting
would be preferred. As noted in the previous section, however, installing an underflow baffle at
the regulator for outfall CAM005 is the recommended alternative for floatables control as part of
the outfall CAM005 Hydraulic Relief project.

15.4.7 Summary

The preceding sections provided background on the Cambridge CAM005 Hydraulic Relief
project, discussed the evaluation and development of alternatives to meet CSO control goals, and
addressed alternatives to provide floatables control at outfall CAM005. Section 15.5 presents
the comparison of alternatives, incorporating cost, construction risk, and environmental impacts,
and documents the selection of a preferred alternative. Section 15.6 presents an analysis of
alternatives to optimize the preferred alternative. Changes in environmental impacts associated
with revisions to the recommended plan described in the DEIR are presented in Section 15.7.

15.5 COMPARISON OF ALTERNATIVES

As described in Section 15.1, providing hydraulic relief of the dry weather flow connection
between Cambridge CSO regulator RE-051 and the NCMS was determined to be the most
appropriate way to meet the CSO control goal for outfall CAM005. This approach represents a
change from the screening and disinfection facility concept, recommended at the conclusion of
conceptual planning, and the concept of off-line storage, which was initially developed during
the conceptual planning process (refer to Section 15.1). The hydraulic relief alternative, at a
total capital cost of $180,000, has a significantly lower cost than the screening and disinfection
or off-line storage alternatives (more than $7 million less) and would result in fewer impacts
compared to the other alternatives considered. There are no long-term impacts associated with
the project. Short-term impacts remaining after mitigation would result largely from
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construction-related noise, traffic, and parking issues. The project would also be located near
Mt. Auburn Hospital and a historic district, and the area has sensitivity for archaeological
resources.

While screening and disinfection was initially identified during conceptual planning as the most
cost-effective technology to minimize CSO impacts to the Upper Charles River, the information
that supports the hydraulic relief alternative was not available at that time. The screening and
disinfection facility would have minimized CSO impacts by controlling fecal coliform bacteria
and floatables, which are the pollutants of concern. The hydraulic relief alternative also
minimizes CSO impacts on the Upper Charles River by reducing the activation frequency of
outfall CAM005 to a level that is consistent with Bcso water quality standards (attainment ofB
water quality standards 95 percent of the time or more). The hydraulic relief alternative will
also control other pollutants (such as BOD, nutrients, and toxics) by way of the reduction in
annual CSO discharge volume. If a higher level of CSO control is deemed necessary in the
future, the hydraulic relief alternative would represent the best alternative among those
considered in terms of future flexibility. For these reasons, the hydraulic relief alternative is the
preferred alternative for CSO control at outfall CAM005, at a total capital cost of $180,000. As
discussed in Section 15.4.6, the preferred alternative for floatables control at outfall CAM005 is
the installation of an underflow baffle, at a total capital cost of $13,100. The total capital cost of
the preferred alternative for the Cambridge CAM005 Hydraulic Relief project, including
floatables control, is therefore $193,000. As described in Chapter 11 of the DEIR, all capital
costs presented in both the Draft and the Final CSO Facilities Plan/Environmental Impact
Reports were based on construction costs that had been adjusted to an estimated December 1997
Boston-area Engineering News Record Construction Cost Index (ENR CCI) of 6754.6. Just
prior to completion of the FEIR, the MWRA developed a revised estimate of the December 1999
ENR CCI of 6970.0. Using the revised ENR CCI, the total capital cost of the CAM005
Hydraulic Relief project would be $198,000. This project is further discussed in Chapter 26,
Recommended Plan.
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15.6 OPTIMIZATION OF THE PREFERRED ALTERNATIVE

This section presents an analysis of the feasibility of optimizing the preferred alternative to
provide a higher level of CSO control. The preferred hydraulic relief alternative involves the
replacement of the dry weather flow connection between RE051 and the NCMS, and raising the
weir in the regulator by 1 foot. An underflow baffle would be installed at RE051 to control
floatables during the three discharges predicted in a typical year. Alternatives to incrementally
improve the performance of the preferred alternative would involve either providing a higher
degree of relief, or combining the hydraulic relief project with another CSO control technology
such as storage. For comparison, the original screening and disinfection facility alternative is
also included in the table.

The approach to optimizing the preferred alternative was to assess the cost-effectiveness,
performance, and receiving water benefits for a range of incrementally higher levels of control.
Benefits were assessed in terms of the "inherent" benefit of removing more pollutants from a
receiving water, and the impact of incrementally higher levels of control on attainment of uses in
the receiving water.

15.6.1 CSO Volumes and Pollutant Loads

Table 15.6-1 presents the cost and performance of the preferred alternative and a range of
incrementally higher controls. The costs presented in Table 15.6-1 are based on the original
ENR CCI used in facilities planning evaluations of 6754.6.

The table presents annual activation frequency, annual treated and untreated discharge volume,
estimated annual duration of activation, percent reduction in annual load of fecal coliform
bacteria, BOD and TSS, and cost data. The cost data are discussed in the next section.
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TABLE 15.6-1. COST EFFECTIVENESS OF INCREMENTALLY HIGHER LEVELS OF CSO CONTROL FOR CAMOOS

()
Alternative

Annual
Activation
Frequency

Annual Activation
Volume (mg)
Treated

Untreated

Annual
Duration of
Activation
(Hrs)

Percent Reduction in Annual Pollutant
Load
Fecal
Coliform

Capital Cost
($)

Annual
O&M Cost

TSS

BOD

($)

Capital Cost Per Annual Pollutant Load
·Removed
Fecal
Coliform
($/count x

BOD ($/lb)

TSS ($/lb)

--

--

10~

(~)

--

--

--

Future
Planned
Conditions

8

2.42

0

7

Hydraulic
Relief
(FEIR
Preferred
Alternative)

3

0.84

0

2.5

65

65

Hydraulic
Relief,
Expanded
Alternative

2

0.64

0

2

75

Screening
and
Disinfection
at Site Al

3

0

1.56

3

Hydraulic
Relief and
12-ft.
Diam., 950lf Storage
Conduit
(0.8 rng)

0

0

0

0

--

0

0

65

$193,000

$1,300

$6

$188

$105

75

75

$1,810,000

$1,300

$50

$1,560

$871

99.98

36

39

$11,840,000

$96,000

$240

$21,200

$10,800

100

100

100

$10,130,000

$35,000

$206

$6,440

$3,590

l_)
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For the alternatives listed, "Hydraulic Relief, Expanded Alternative" is the alternative presented
in the DEIR, with the weir in regulator RE051 raised by 1 foot. The "Hydraulic Relief and
12-ft. diam., 950-lf Storage Conduit" alternative would provide control of the largest storm in
the typical year.

As indicated in Table 15.6-1, the preferred hydraulic relief alternative would reduce the annual
CSO discharge frequency from eight to three activations per year. The annual CSO discharge
volume would be reduced from 2.42 mg to 0.84 mg, a 65 percent reduction. Because pollutant
load reductions are proportional to CSO volume reductions, the preferred hydraulic relief
alternative would also reduce annual fecal coliform, BOD, and TSS loads by 65 percent. The
expanded hydraulic relief alternative would provide an approximately 75 percent reduction in
annual CSO volume and pollutant load, and would reduce the annual activation frequency to two
per year.

(~)

With the size and length of conduit necessary to convey flow from the vicinity of regulator
RE051 to a feasible screening and disinfection facility site, a substantial volume of CSO would
be stored in the conduit. If a screening and disinfection facility were located at site Al, the
annual CSO discharge frequency would be reduced to three times per year, and the annual
discharge volume would be reduced by 36 percent, to 1.56 mg. Although the preferred
hydraulic relief alternative would also result in three discharges per year, it would result in a
greater annual volume reduction because it would direct more wet weather flow into the
downstream interceptor. Combining the expanded hydraulic relief alternative with a storage
conduit would eliminate discharges from outfall CAM005 in the typical year.

15.6.2 Cost-Effectiveness Analysis

The cost-effectiveness of providing an incrementally higher level of CSO control than the
recommended plan can be assessed by quantifying the benefit in two ways:
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•

The "inherent" benefit of removing an additional increment of pollution

•

The effect that the removal of the additional increment of pollution has on
attainment of uses and overall water quality in the receiving water

From the point of view that removal of an increment of pollution from a receiving water would
inherently be better than not removing the increment of pollution, an appropriate measure of
cost-effectiveness is the unit cost to remove the increment of pollution. Table 15.6-1 presents
the capital and annual O&M costs for the range of levels of CSO control included in the
optimization analysis, along with the capital cost per annual unit of pollutant load removed.

Based on the capital cost per annual pollutant load removed presented in Table 15.6-1, the
preferred hydraulic relief alternative is the most cost-effective level of CSO control in terms of
achieving control of fecal coliform, BOD and TSS, followed by the expanded hydraulic relief
alternative. These data also indicate that providing storage of the largest storm in the typical
year would be more cost-effective than providing screening and disinfection. The future
addition of storage would also be consistent with a phased approach to higher levels of CSO
control.

There are no clearly defined criteria by which to judge whether the inherent benefit of an
incrementally greater level of pollutant removal justifies optimizing a project beyond the most
cost-effective alternative in terms of cost per unit pollutant load removed. From Table 15.6-1,
however, it is apparent that moving from the preferred alternative to the next highest level of
control (the expanded hydraulic relief alternative) would involve a nearly 10-fold increase in
capital cost to achieve a 10 percent greater reduction in annual pollutant load. This would not
appear to be an appropriate tradeoff, unless the incremental increase in pollutant load reduction
had a significant impact on receiving water quality and attainment of uses.
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Figures 15.6-1 to 15.6-3 present the predicted fecal coliform densities in the Charles River from
the Watertown Dam to the Charlestown Dam for one to eight days after the start of the 3-month
storm. Figure 15.6-1 presents fecal coliform density from all sources under future planned
conditions. Figure 15.6-2 presents fecal coliform density from all sources except CSO under
future planned conditions. Figure 15.6-3 presents fecal coliform density from all sources under
the recommended plan (including the preferred alternative for outfall CAM005). Each plot also
indicates the fecal coliform density in the river during dry weather.

The plots of the dry weather fecal coliform densities demonstrate that the bacteria standard for
swimming is violated during dry weather along the entire reach of the Upper Charles River. The
figures also show very little difference in the fecal coliform densities in the Upper Charles River
among the future planned conditions - all sources, future planned conditions - non-CSO sources,
and recommended plan - all sources, for the 3-month storm. This trend is consistent with the
modeling results indicating no activations of CSO outfalls in the Upper Charles River during the
()

3-month storm. These figures also clearly indicate the substantial impact of non-CSO wet
weather sources of fecal coliform bacteria, as even the boating standard is predicted to be
exceeded by non-CSO sources along the entire Upper Charles River.

Figures 15.6-4 to 15.6-6 present similar information for the 1-year storm. These plots
demonstrate that the impact of the predicted activations at outfall CAM005 during the 1-year
storm. From Figure 15.6-5, it is apparent that even total elimination of the CAM005 discharge
would not result in attainment of the boating standard during the 1-year storm.

Figures 15.6-1 to 15.6-6 together indicate that improvement of the performance of the
recommended plan, even to the point of total elimination of CSO discharges, would not change
the level of use attainment in the Upper Charles River during wet weather, due to the impact of
other sources of pollution. Sensitivity analyses that have been conducted indicate that even an
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80 percent improvement in average stormwater fecal coliform density would not change this
conclusion, nor would improvement in the quality of the upstream boundary flow.

To address the sensitivity of receiving water quality to stormwater fecal coliform density,
receiving water model runs were conducted using stormwater fecal coliform densities of
30,250/lOOml, 19,000/100ml, and 5,950/lOOml. Figures 15.6-7 to 15.6-9 present the modeled
in-receiving water fecal coliform densities for these three conditions, for the following cases:

•

One day after the start of the 3-month storm
Future planned conditions, all sources
Future planned conditions, non-CSO sources
Recommended plan, all sources

As indicated in Figure 15.6-7, under future planned conditions with all sources, reducing the
stormwater fecal coliform density from 30,352 to 5,950 results in a reduction in the in-receiving
water density from between 3,000 and 4,000 to approximately 1,000/lOOml from a point
approximately 3 km downstream of the Watertown Dam to Cottage Farm. Looking at non-CSO
sources only (Figure 15.6-8), the trend is similar in the Upper Charles. In the Lower Charles,
the density drops below 200/1 OOml approximately 1 km upstream of the point where the density
drops below 200/100ml with a stormwater fecal coliform density of 30,250/lOOml. Comparing
the recommended plan, all sources (Figure 15.6-9), to future planned conditions, non-CSO
sources (Figure 15.6-8), indicates that for each stormwater fecal coliform density used, the CSO
remaining following the recommended plan exerts no measurable impact on the in-stream fecal
coliform densities.

The impact of the boundary load on fecal coliform density in the Upper Charles River can be
seen in Figure 15.6-7. As described above, Figure 15.6-7 indicates the in-receiving water fecal
coliform density from all sources one day after the 3-month storm, for a range of separate
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stormwater fecal coliform densities. Based on an analysis of travel time, within the first day
following the peak of the 3-month storm, the boundary load will have traveled approximately
2 to 3 km downstream. Figure 15.6-7 indicates that within the first 2 km from the Watertown
Dam, the in-receiving water fecal coliform density appears to be independent of the separate
stormwater fecal coliform density, suggesting that the boundary load dominates in this section.

By the 4th km downstream, the boundary load is reduced by approximately 95 percent due to
die-off. Thus, by the time flow reaches the CAM005 outfall at km 6, the impact of the boundary
fecal coliform load would be minimal as compared with the fecal coliform load from
stormwater, even if the use of a lower stormwater fecal coliform density on the order of
5,950/lOOml could be supported. From this analysis, it would appear that a significant
improvement in the wet weather boundary condition fecal coliform density at the Watertown
Dam would likely improve the fecal coliform density in the first 4 km downstream of the dam,
but would not have a significant impact at outfall CAM005 and points further downstream. This
point is further demonstrated in Figure 15.6-10, which presents the fecal coliform density in the
Charles River under future planned conditions, one day after the start of the 3-month storm, with
the boundary fecal coliform load at the Watertown Dam set to zero. At about 3 km downstream,
the fecal coliform density is nearly at the same level as when boundary loads are considered
(compare with Figure 15.6-7).

For these reasons, further optimization of the preferred hydraulic relief alternative is not
recommended at this time. If, in the future, reductions in pollutant loads from other sources
warrant a higher level of CSO control in the Upper Charles River, then the cost effectiveness of
the options discussed above should be reassessed. The implementation of the preferred
alternative at this time would be consistent with the future implementation of alternatives to
achieve an incrementally higher level of CSO control.
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15.7 ENVIRONMENTAL EVALUATION

15.7.1 Baseline Environmental Conditions

No substantial changes in baseline environmental conditions have been identified in the vicinity
of the proposed Cambridge CAM005 Hydraulic Relief project since publication of the DEIR.

15.7.2 Environmental Impacts

Since the DEIR, changes to the CAM005 Hydraulic Relief Project have been proposed that
would substantially reduce the area to be affected by construction. Both of the preferred
hydraulic relief options presented in the FEIR (See Section 15.4) would eliminate the installation
of 240 feet of 36-inch pipe along Mt. Auburn Street in the vicinity of Mt. Auburn Hospital as
proposed in the DEIR. This would confine construction impacts to the area immediately in front
of the Mt. Auburn Hospital parking garage (See Figure 15.4.2). The pipeline that was
eliminated was proposed to be installed by microtunneling, and would have required one jacking
shaft and one receiving shaft. Construction impacts associated with construction and use of the
shafts have consequently been eliminated. The remaining portion of the project would involve
open cut installation of a short section of pipe in front of the Mt. Auburn Hospital parking
garage.

Land Use. Short-term impacts on land use, air quality, and noise would be confined to Mt.
Auburn Hospital and the residential area immediately surrounding the proposed construction
site. Noise, dust and other construction-related impacts on the MDC Park for Children Under 6
Years Old, residential areas east of Doane Street, and the nearby MDC Charles River Park would
be substantially reduced as a result of elimination of the microtunneling shaft at Mt. Auburn
Street and Maynard Place. However, there would continue to be major construction-related
impacts on land use in the immediate vicinity of Mt. Auburn Hospital as a result of traffic
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disruptions, disruption of access to Mt. Auburn Hospital, and noise in the vicinity of several
sensitive receptors. Mitigation to reduce noise and traffic would be implemented (see sections
below).

Noise. Noise impacts on sensitive receptors and residences east of Gibson Street would be

substantially reduced as a result of elimination of the jacking shaft at Mt. Auburn St. and
Maynard Place. However, noise impacts are still expected to be major due to the proximity of
Mt. Auburn Hospital and the New School playground to the project area. The use of BAT
mufflers on construction equipment and, if space allows, temporary noise barriers would reduce
noise impacts to moderate.

Traffic. Open cut construction of the pipeline is likely to reduce traffic flow on Mt. Auburn

Street to two narrow lanes with a temporary loss of parking on both sides of the street. The
construction area would obstruct the Mt. Auburn Hospital exit drive and garage entrance/exit
located across from Lowell Street. In addition, electric bus service of the Massachusetts Bay
Transit Authority may be affected if the construction area impacts the use of the overhead
catenary wires. The staging and construction area would be reduced in width to the extent
possible, to widen the two traffic lanes in Mt. Auburn Street. A police detail would be used to
facilitate traffic flow to and from Mt. Auburn Street from the hospital parking garage and
Lowell Street. Access to the Mt. Auburn Hospital parking garage will be maintained during
construction. Any disruptions to MBT A electric bus service could be compensated for by use of
diesel buses during the construction period.

Institutional Issues. Consultation with Mt. Auburn Hospital has been ongoing since the DEIR

to assure that access to the hospital parking garage could be maintained at all times. As part of
the DEIR process, efforts were made to coordinate potential traffic impacts that would affect
visitor and doctor access to the hospital parking garage and egress from the delivery area, with
representatives of Mt. Auburn Hospital. It became evident during these discussions that while
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impacts would occur, through proper planning and staging of construction and internal routing
changes, access to the above mentioned areas could be maintained. Also, a detailed traffic
management plan and close coordination with Mt. Auburn Hospital should occur during the
design phase of the project. The proposed expansion of Mt. Auburn Hospital is on schedule and
all exterior construction is expected to be completed prior to the initiation of the CAM005
Hydraulic Relief Project (Mt. Auburn Hospital, 1997).
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CHAPTER16
)

CHARLESTOWN BOS019 STORAGE CONDUIT

The Charlestown BOSO 19 Storage Conduit project will reduce untreated CSO discharges from
this outfall to two in a typical year. Wet-weather flows that presently exceed available
interceptor capacity will be stored in an off-line storage conduit and will be pumped back to the
interceptor when capacity is available. The conceptual planning recommendation for Outfall
BOS019 was for a CSO treatment facility to control wet-weather discharges, but it was
subsequently noted that most of the 12 annual CSO discharges to outfall BOS019 are relatively
small. Preliminary calculations suggested that it would be feasible to store CSOs from most
storms in an off-line storage conduit that could be constructed approximately parallel to the
existing CSO outfall. The information presented in this chapter is arranged as follows:

•

16.1 Introduction. Describes the outfall and general location of the project

•

16.2 Conceptual Planning Evaluations. Presents a review of alternatives
evaluated for outfall BOS019 and the selection of a preferred alternative in the
conceptual planning phase; introduces proposed change to conceptual planning
preferred alternative

•

16.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals and summarizes key criteria

•

16.4 Engineering Alternatives and Evaluations. Presents alternatives
including layouts, costs, and construction risk factors

•

16.5 Comparison of Alternatives. Compares alternatives based on cost,
construction risk, and environmental impacts, and documents the selection of a
preferred alternative

)

-·
•

)

16.6 Optimization of Preferred Alternative. Presents cost/performance
analysis and site-specific considerations to optimize the recommended alternative
to achieve a higher level of CSO control
16.7 Environmental Evaluation. Presents an update on environmental
information or analyses that affect the selection of or result in changes in the
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environmental impacts of the preferred alternative as presented in the Draft CSO
Facilities Plan/Environmental Impact Report (DEIR)

)

16.1 INTRODUCTION AND PROJECT BACKGROUND

Outfall BOS019 discharges to the Little Mystic Channel adjacent to the Chelsea Street bridge in
Charlestown, as shown in Figure 16.1-1. The outfall is served by a single CSO regulator
(RE019-2), located at the intersection of Chelsea and Medford Streets. Regulator RE019-2
receives flow from an approximately 200-acre tributary area along Medford Street, 14 acres of
which are combined. The remainder of the tributary area is served by a separate two-pipe
system, with the sanitary flow tributary to RE019-2 and most of the storm drainage tributary to a
separate drainage outfall upstream of outfall BOS019 along the Little Mystic Channel. Dryweather flow from RE019-2 is directed to the upstream end of the Charlestown Branch Sewer.
CSO activations at RE019-2 are primarily caused by surcharging in the Charlestown Branch
Sewer during wet weather.

)

Proposed sites for CSO control, including the storage conduit or screening and disinfection
facility , are in the general vicinity of Medford Street, Chelsea Street, and the Charlestown Navy
Yard, as shown in Figure 16.1-1 . Table 16.1-1 presents a summary of the proposed storage
conduit and screening and disinfection facility sites and includes existing land use, ownership,
and acquisition issues.

Under future planned conditions, the annual volume of CSO discharged from outfall BOS019 to
the Upper Inner Harbor receiving water segment is predicted to be approximately 3.45 million
gallons, with 12 CSO activations per year.

During the extensive planning phase of the MWRA CSO control program, which culminated
with the completion of the December 1994 report entitled Final CSO Conceptual Plan and
System Master Plan (the Conceptual Plan) (MWRA, 1994), the conceptual plan identified a
16-2
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TABLE 16.1-1. SUMMARY OF PROPOSED SITES FOR CHARLESTOWN BOS019
STORAGE CONDUIT AND SCREENING AND DISINFECTION FACILITY
ALTERNATIVES

Site

Description
(Land Use/Location)

Ownership

Acquisition Comment/Issues

Al

Current use is recreation area/
ball field (Barry Playground)

City of Boston

Owned by city, requiring
negotiation for acquisition.
Possible Article 97 legislation
depending on how and for what
purpose the land was acquired by
the city.

A2

Land under the Tobin Bridge
between Chelsea and
Decatur Sts.

City of Boston

Acquisition requires negotiation
with city of Boston. Massport
has maintenance easement.

Bl

Part of Charlestown Navy
Yard redevelopment

Boston
Redevelopment
Authority

Owned by city agency (BRA),
requiring negotiation for
acquisition. Site area includes
newly redeveloped Gate 6 into
the navy yard and a vacant
building currently undergoing
renovation.

B2

Part of Charlestown Navy
Yard redevelopment

BRA

Owned by city agency (BRA),
requiring negotiation for
acquisition. Part of the site is
slated for development as a
biomedical research center
(EOEA Nos. 2383 and 8883).
City is also soliciting proposals
for aquaculture ventures for the
site.

)

number of alternatives for controlling CSO in the BOS019 area. As described below and in
Chapter 4, the conceptal planning process resulted in the selection of a screening and
disinfection facility to treat CSO discharges from outfall BOS019. During facilities planning, an
off-line storage alternative was identified as a potential alternative to the screening and

)
16-4

Charlestown BOS019 Storage Conduit

disinfection facility . The recommended alternative presented in the DEIR was for a 12-foot by
12-foot by 365-foot, 390,000-gallon storage conduit that would capture all but four storms in the
typical year. Subsequent to the DEIR, the optimization analyses presented in Section 16.6
demonstrated that it would be cost-effective to increase the length of the conduit by 15 feet. The
resulting 410,000-gallon conduit would provide capture of all but two storms in the typical year
and was selected as the preferred alternative. The off-line storage and screening and disinfection
alternatives are developed in the sections that follow the review of the conceptual planning
evaluations.

16.2 CONCEPTUAL PLANNING EVALUATIONS

This section presents a review of the methodology and CSO control alternatives developed
during conceptual planning, leading to the selection of a recommended alternative in the CSO
Conceptual Plan. This section also introduces the proposed change to the conceptual planning

)

recommended alternative.

16.2.1 Review of Conceptual Planning Alternatives

The conceptual planning process encompassed both water quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.

As described iri Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
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basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Using preliminary SWMM simulations and system knowledge, certain technologies
and outfall consolidation options could be eliminated from further consideration without
developing cost and performance data. For outfall BOS019, the following technologies were not
considered feasible based on the initial screening process:

•

Local sewer separation. Separation of only the combined area directly tributary
to outfall BOSO 19 was not predicted to eliminate activation of the outfall in the
3-month storm, due to remaining surcharging in the Charlestown Branch Sewer.

•

CSO relocation. A less-sensitive receiving water segment is not located in the
vicinity of outfall BOS019.

•

Hydraulic relief. While surcharging in the Charlestown Branch Sewer affects
activation of outfall BOS019, the downstream hydraulic control for this system is
the DeLauri Pumping Station in Charlestown. Hydraulic relief would require
expansion of the DeLauri Pumping Station and relief of the downstream portion
of the Cambridge Branch Sewer, in addition to relief of the approximately
10,000-foot Charlestown Branch Sewer. Based on this scope of required work,
hydraulic relief was not considered to be a viable alternative.

•

Primary treatment for the 3-month storm. Using the sizing criteria established for
a primary treatment tank, the volume of the tank would be greater than the
overflow volume from the 3-month storm for outfall BOS019.

•

Consolidation to treatment. The volume of the consolidation conduit between
outfalls BOS019 and BOS017 would be greater than the 1-year or 3-month storm
overflow volumes from those outfalls.

)

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
spring 1994 workshop series. The alternatives for outfall BOS019 that were presented in those
workshops included the following:
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•

CSO elimination by system-wide sewer separation. While the cost presented for
this alternative includes only the combined area tributary to regulator RE019-2,
the performance of this alternative is based on complete separation of the
combined areas in Boston, Cambridge, Somerville, and Chelsea. Without
complete, area-wide separation, outfall BOS019 would continue to activate in
large storms due to backwater from the Charlestown Branch Sewer. The costs of
separating areasnot directly tributary to outfall BOS019, but hydraulically
influencing the activation of the outfall, are included under the complete sewer
separation alternatives associated with other outfalls, such as BOS017 and the
Prison Point CSO Facility.

•

Storage of the 1-year storm. This alternative involved constructing a storage
facility in the vicinity of outfall BOS019 of sufficient size to capture the 1-year
storm. The contents of the storage tank would be returned to the Charlestown
Branch Sewer after the end of the storm.

•

Primary treatment of the 1-year storm. This alternative was similar to the storage
alternative, except that the tank would be sized to provide primary treatment for
the peak flow from the 1-year storm. Primary treatment was presumed to include
screening, disinfection, and dechlorination. The CSO volume from smaller
storms would be completely stored by the facility and returned to the Charlestown
Branch Sewer following the storm.

•

Screening and disinfection of the 1-year storm. This alternative involved locating
a screening and disinfection facility sized for the 1-year storm in the vicinity of
outfall BOS019.

•

Storage of the 3-month storm. This alternative was similar to the 1-year storage
alternative, except that the tank would be sized to capture the 3-month storm.
Flow in excess of the 3-month storm volume would be discharged without
treatment.

•

Screening and disinfection of the 3-month storm. This alternative was similar to
the 1-year screening and disinfection alternative, except that the facility would be
sized to treat the 3-month storm. Flow in excess of the 3-month storm peak flow
would be discharged without treatment.

•

Floatables control. This alternative involved the installation of a floatables
control technology in the BOSO 19 outfall conduit.

•

Consolidation/storage with outfall BOSO 17. This alternative involved a
consolidation conduit between outfalls BOSO 19 and BOSO 17, sized to capture
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either the 1-year or the 3-month storm volumes from both outfalls. Flow in
excess of the design volume would be discharged untreated.

Following the spring 1994 workshops, all of the above alternatives with the exception of the
consolidation/storage alternatives were carried forward for more detailed evaluation. For both
the 1-year and 3-month storm, the cost of the consolidation/storage alternatives was more than
double the combined cost of individual storage facilities at outfalls BOS017 and BOS019. Since
the individual storage facilities would provide the same level of control as the
consolidation/storage facilities, and the non-monetary factors did not clearly favor one
alternative over the other, the consolidation/storage alternatives were not evaluated further.

For the more detailed evaluations, outfalls were grouped by receiving water segment to facilitate
assessment of impacts on a receiving water basis. Alternatives for outfall BOS019 were
therefore combined with alternatives for the following other CSO outfalls to develop overall

)

receiving water alternatives for the Upper Inner Harbor:

•

MWR203, the Prison Point CSO Facility discharge

•

BOS009 to BOSO 12, in East Boston

•

BOS050 to BOS060, along the downtown Boston waterfront

From the spring 1994 workshops, a total of seven alternatives were carried forward for outfall
BOS019, seven for outfall MWR203, five for outfalls BOS009 to BOS012, and three for outfalls
BOS050 to BOS060. Since it was not feasible to evaluate every possible combination of outfallspecific alternatives, similar alternatives were combined to create a range of receiving water
alternatives. The range of controls evaluated for the receiving water generally reflected the
range of controls evaluated for each outfall.

)
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For each of the receiving water alternatives, planning-level costs, performance, water quality
impacts, and siting issues were developed. Selection of a preferred alternative was based on a
combination of cost/performance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters.
For the conceptual plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the conceptual plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed for each
project, showing cost versus CSO load removed as a percent of baseline CSO load, and for each
receiving water, showing cost versus total load removed as a percent of baseline total load.
Total loads included pollutant loads from CSO, stormwater, and upstream or boundary sources.
For each case, curves were developed for fecal coliform bacteria, TSS and BOD loads. The
project-specific cost/performance curves for outfall BOSO 19 are presented in Figures 16.2-1 to
16.2-3, and the total load curves for the Upper Inner Harbor are presented in Figures 16.2-4 to
16.2-6.

)
The cost associated with complete sewer separation in Figures 16.2-1 to 16.2-3 reflects the
fraction of a system-wide sewer separation program cost that would be required to separate the
area directly tributary to Outfall BOS019. The cost associated with complete sewer separation
in Figures 16.2-4 to 16.2-6 reflects the fraction of a system-wide sewer separation program that
would be required to separate the areas tributary to the CSO outfalls to the Upper Inner Harbor.
In both cases, the performance is based on implementation of a complete, system-wide sewer
separation program.

Figure 16.2-1 indicates that the most cost-effective alternative for controlling fecal coliform
bacteria loads in CSO from outfall BOSO 19 was to provide screening and disinfection of the 1year storm. In Figures 16.2-2 and 16.2-3, which present cost versus percent removal of BOD
and TSS loads in CSO from outfall BOS019, a "knee of the curve" was not readily apparent.
These curves indicated that increased cost resulted in approximately proportional increases in
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FIGURE 16.2-1. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR OUTFALL BOS019, PHASE 1 ALTERNATIVES.
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FIGURE 16.2-2. NET PRESENT VALUE VS ANNUAL CSO TSS LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR OUTFALL BOS019, PHASE 1 ALTERNATIVES.
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FIGURE 16.2-3. NET PRESENT VALUE VS ANNUAL CSO BOD LOAD REDUCTION AS A PERCENT
OF BASELINE ANNUAL CSO LOAD FOR OUTFALL BOS019, PHASE 1 ALTERNATIVES.
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FIGURE 16.2-4. NET PRESENT VALUE VS ANNUAL TOTAL FECAL COLIFORM LOAD REDUCTION
AS A PERCENT OF TOTAL ANNUAL LOAD FOR THE UPPER INNER HARBOR, PHASE 1
ALTERNATIVES.
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OF TOTAL ANNUAL LOAD FOR THE UPPER INNER HARBOR, PHASE 1 ALTERNATIVES.
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control of these parameters. From the receiving water monitoring and modeling conducted
during conceptual planning, fecal coliform bacteria from CSO were determined to contribute to
nonattainment of water quality standards in the Upper Inner Harbor under future planned
conditions. BOD and TSS loads from CSO represented a relatively small percentage of the total
BOD and TSS loads to the Upper Inner Harbor and did not affect attainment of water quality
standards. Based on these considerations, the cost/performance analysis based on CSO loads
supported selection of the most cost-effective alternative for controlling fecal coliform bacteria
and not more costly alternatives that would provide a higher level of control of BOD and TSS.
This analysis therefore supported selection of screening and disinfection as the preferred
alternative for outfall BOS019.

Figure 16.2-4 presents cost versus percent fecal coliform bacteria load removal from all sources
to the Upper Inner Harbor. The impact of sources other than CSO was evident in that the
highest level of CSO control resulted in less than 60 percent removal of the total fecal coliform
bacteria load. The point for the alternative that includes 3-month storage at the Prison Point

)

Facility (MWR203) does not appear on this figure, as 3-month storage without disinfection
would result in a net increase in total fecal coliform bacteria load to the Upper Inner Harbor.

Based on this figure, the most cost-effective receiving-water-wide alternative included upgrading
the Prison Point CSO Facility, providing screening and disinfection at outfall BOS019,
providing interceptor relief in East Boston for outfalls BOS009 to BOS013, and providing
floatables control for outfalls BOS050 to BOS060.

Figures 16.2-5 and 16.2-6 present cost versus percent removal of BOD and TSS loads to the
Upper Inner Harbor from all sources. These curves indicated that the highest levels of CSO
control achieved only an approximately 5 percent reduction in the total annual BOD and TSS
loads to the receiving water segment. This result supported the assertion that non-CSO sources
of BOD and TSS overwhelm CSO in this receiving water segment. These total load

)

16-16

Charlestown BOS019 Storage Conduit

cost/performance curves supported selection of the receiving-water-wide alternative that

)

included screening and disinfection at outfall BOS019 for the same reasons as outlined above for
the analysis based on CSO loads only.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving-water-wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact, and siting rank orders for the receiving-water-based alternatives
for the Upper Inner Harbor, including outfall BOS019, are presented in Table 16.2-1. For each
category, "1" is the highest rank, and "3" is the lowest rank. Detailed backup for the rankings is
included in the appendices to the Conceptual Plan. As indicated in Table 16.2-1 , the "storage of

)

3-month storm" and "mixed control of 3-month storm" alternatives had the highest overall rank,
based on the sum of the ranks from each of the three evaluation categories. The BOS019
component of each of these alternatives was storage of the 3-month storm. It should be noted
that at the time that the rating and ranking table was developed, a receiving water alternative that
included screening and disinfection for Outfall BOSO 19 had not been developed. This
alternative did not, therefore, appear in the table.

While the rating and ranking methodology identified storage of the 3-month storm as the
preferred alternative, the cost/performance evaluation described above indicated that a more
optimized solution would be to substitute screening and disinfection for storage of the 3-month
storm at outfall BOS019. Since no critical uses (swimming, shellfishing) had been defined for
the Upper Inner Harbor, screening and disinfection was selected as the recommended alternative
for outfall BOSO 19 in the Conceptual Plan.

)
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TABLE 16.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS
FOR THE UPPER INNER HARBOR

Cost
Rank

CSO Control Alternative

)

)

Performance/
Water Quality
Impact Rank

Siting
Rank

Sum of
Rankings

Complete Sewer Separation

2

2

3

7

Storage of 1-Year Storm
Individual Storage Tanks, MWR203, BOS019
Consolidation to Storage, BOS009 to BOS013
Consolidation/Storage Conduit, BOS057 and BOS060
Floatables Control, BOS050 and BOS052

3

1

3

7

Primary Treatment of 1-Year Storm
Individual Treatment Tanks, MWR203, BOS019
Consolidation to Treatment, BOS009 to BOS013
Consolidation/Storage Conduit, BOS057 and BOS060
Floatables Control, BOS050 and BOS052

2

1

3

6

Storage of 3-Month Storm
Individual Storage Tanks, MWR203, BOS019
Interceptor Relief, BOS009 to BOS013
Floatables Control, BOS050 to BOS060

2

1

2

5

Primary Treatment of 3-Month Storm
Individual Treatment Tank, MWR203
Individual Storage Tank, BOS019
Consolidation to Treatment, BOS009 to BOS013
Floatables Control, BOS050 to BOS060

2

2

3

7

Mixed Control of 3-Month Storm
Upgrade Disinfection, MWR203
Individual Storage Tank, BOS019
Interceptor Relief, BOS009 to BOS013
Floatables Control, BOS050 to BOS060

1

2

2

5

Less Than Primary Treatment
Upgrade Disinfection, MWR203
Floatables Control, BOS019, BOS009 to BOS013,
BOS050 to BOS060

1

3

2

6
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16.2.2 Proposed Change to Conceptual Planning Recommendation

Based on the Conceptual Plan, facilities planning activities were initiated to develop a preferred
screening and disinfection alternative for outfall BOSO 19. Alternative facility sites and
treatment technologies were developed. Four alternative sites for the proposed screening and
disinfection facility were identified in the Interim Assessment of Facility Siting (IAFS) report
(MWRA, 1995). CSO control technology alternatives for floatables control and disinfection/
dechlorination were developed and evaluated for each of the alternative sites, and site layouts
were developed based on the preferred technologies. For the BOSO 19 project, the site layouts
involved the diversion of flow from the existing outfall pipe into a connecting conduit to the
facility, then either returning the facility effluent back to the existing outfall or constructing a
new outfall to the Little Mystic Channel or the Upper Inner Harbor. The required connecting
conduits would be 36 inches in diameter and would range in length from 80 to 1,000 feet long.
The screening and disinfection facility would occupy approximately 40 feet by 60 feet in area

)

and rise about 15 feet high.

Basis for Project Change. In reviewing the activation characteristics of outfall BOS019, it
became evident that while the activation frequency was moderately high (12 activations per
year), the volumes associated with many of the activations were relatively low. A storage
volume of approximately 0.39 million gallons would be sufficient to capture the overflow from
all but the four largest storms in the typical year, thereby allowing attainment of the Bcso
standard in the Upper Inner Harbor. Providing the storage volume in the form of a storage
conduit constructed approximately parallel to the existing CSO outfall would minimize the longterm site impacts of the project. Given these considerations, an off-line storage conduit
alternative was developed in addition to the screening and disinfection facility alternatives.
Additional details on the relative cost and performance of the off-line storage alternative are
presented under Section 16.5, Comparison of Alternatives. Subsequent to the DEIR, the size of
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)
the storage conduit was optimized to 410,000 gallons. The optimization analysis is presented in
Section 16.6.

16.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

The following section presents project-specific objectives and design criteria for the Charlestown
BOS019 Storage Conduit project and the screening and disinfection facility alternative. These
objectives and design criteria focus the development of this project in a manner consistent with
other projects which make up the overall MWRA CSO control program.

16.3.1 Project Objectives

In conjunction with other projects in the Upper Inner Harbor receiving water segment, the
primary objective of the BOSO 19 project is to:

)
•

Reduce the load of fecal coliform bacteria and floatables from CSOs to a cost
effective level that will allow attainment of water quality standards for the Upper
Inner Harbor

Attainment of the SBcso standard in the Upper Inner Harbor will be contingent on the control of
upstream pollutant sources, which include both stormwater and nonpoint sources. Stormwater
has been shown to be a significant contributor of pollution in this receiving water segment.

16.3.2 Design Criteria

The following sections present project -specific design criteria related to design flows and loads,
and hydraulics. Unit process criteria used to size screening and disinfection equipment are
discussed in Chapter 8 of the DEIR and provided in the design data sheets in Appendix D of the
DEIR.

)
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Flows and Loads. Sizing of the off-line storage conduit alternative was based on an analysis of

)

CSO discharge volumes from Outfall BOS019 in the typical year. By reviewing the discharge
volume from each storm in the typical year, a conduit volume could be selected that would
capture all but a given number of storms. For the storage alternative recommended in the DEIR,
a volume of 0.39 million gallons was selected as the minimum volume required to be consistent
with attainment of the Bcso standard in the Upper Inner Harbor. This volume would have
captured all but four storms in the typical year. As described under Section 16.6, however,
subsequent analyses indicated that increasing the storage volume to 0.41 million gallons would
cost-effectively reduce the activation frequency of Outfall BOS019 to twice in the typical year.

Selection of the design peak flow for the screening and disinfection facility alternative was based
on a cost-benefit analysis of a range of flow conditions, as described in Chapter 11 of the DEIR.
For the BOS019 screening and disinfection facility alternative, this process resulted in selection
of the peak flow from the largest storm in the typical year ( 10.2 mgd). With the selection of this
design flow, no untreated bypasses would occur during a typical rainfall year. For extreme
rainfall events, which would result in flows greater than the peak in the typical year, flow up to
the capacity of the facility would be treated, and excess flow would bypass at a diversion
structure and be discharged untreated at outfall BOS019. The flows for a range of storm
conditions are presented in Table 16.3-1.

Predicted CSO pollutant loads corresponding to a range of hydraulic conditions for both a
screening and disinfection facility and the preferred 0.41 million gallon off-line storage conduit
are presented in Table 16.3-2. As shown in Table 16.3-2, there would be a significant reduction
in BOD and TSS for the off-line storage conduit alternative due to the significant reduction in
CSO volume discharged to the receiving water. During smaller storms the off-line storage
alternative would also provide greater reduction of fecal coliform.
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TABLE 16.3-1. SUMMARY OF PEAK FLOWS
FOR BOS019 SCREENING AND DISINFECTION FACILITY ALTERNATIVE

Design Storm

Peak Flow through
Facility (mgd)

Peak Bypass Flow
(mgd)

3-month

3.19

0

1-year

7.69

0

Peak in typical year

10.2

0

2--year

10.2

5.2

Hydraulics. The primary hydraulic issue for the screening and disinfection facility was to

assess the need to provide pumping. Peak flows from the 3-month, 1-year, 2-year, 5-year, and
10-year storms and from the largest storm in the typical year were evaluated to assess the impact
of gravity flow through the facility on upstream hydraulic gradients. For each storm condition,
appropriate pipe sizes were selected for the facility influent and effluent conduits, based on the

)

assumption that flow would be diverted to the facility from the existing outfall and that facility
effluent would be returned to that outfall. Hydraulic losses included in the analysis were:

•

Headloss due to floatables control (6 inches)

•

Entrance and exit losses at the facility

•

Frictional losses through the conveyance pipe

Under gravity flow conditions, the peak hydraulic gradient at regulator RE019-2 was predicted
to increase in the range of 1.3 to 3.0 feet, but remain at least 7.7 feet below grade. At a low
point upstream of the regulator along Medford Street, however, the peak hydraulic gradient was
predicted to range from 3.8 feet below grade for the 3-month storm, to the ground surface (i.e.,
flooding) for the 10-year storm. The hydraulic gradient impacts at the upstream low point under

)
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TABLE 16.3-2. PREDICTED EFFLUENT POLLUTANT LOADS FOR BOS019

Loads Discharged to Upper Inner Harbor
Fecal Coliform Bacteria
(Count x 109)

Volume (mg)

FPC

Screening &
Disinfection

0.4lmg
Storage
Conduit

3-month
storm

0.11

0.11

1-year storm

0.72

Largest
storm in
typical year
Annual

Condition

TSS (lbs)

FPC

Screening &
Disinfection

0.41 mg
Storage
Conduit

0

2,200

0.83

0.72

0.31

14,300

0.72

0.72

0.31

3.45

3.45

0.58

BOD (lbs)

FPC

Screening &
Disinfection

0.41 mg
Storage
Conduit

FPC

Screening &
Disinfection

0.41 mg
Storage
Conduit

0

128

122

0

72

72

0

5.3

6,300

817

776

362

455

455

200

14,300

5.3

6,300

817

776

362

455

455

200

70,000

25

11,650

403

3827

670

224

2244

370

FPC =future planned conditions
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gravity flow conditions were considered to be unacceptable, which led to the conclusion that
pumping of flows at a BOS019 screening and disinfection facility would be required to ensure
adequate sewer system service in the tributary area.

Because outfall BOS019 is influenced by tides, CSO discharge volumes depend on whether
storms occur at high tide or low tide. For example, if the peak of a storm occurred at high tide,
the 3-month storm overflow volume would be less than that of a storm with a peak at low tide.
This difference is due to the effect of tidal backwater. With a pumped facility discharge, the
throttling influence of the tide on CSO discharges would be eliminated for storms up to the
capacity of the pumps, potentially resulting in an increase in total annual CSO volume
discharged at the outfall. If a screening and disinfection facility is selected as the preferred
alternative, consideration during design should be given to an arrangement of control gates that
would simulate the impact of high tide on flow to the facility to avoid increases in annual CSO
discharge volume due to effluent pumping.

)
The screening and disinfection facility alternatives would require three 5.1-mgd vertical turbine,
single-speed effluent pumps. Two pumps would be operated in a lead-lag configuration, to
handle flows up to the facility design capacity of 10.2 mgd. The third pump would function as a
standby unit. A 200-gpm (0.29-mgd) submersible dewatering pump would be required to
dewater the influent conduit, facility wetwell, and channels at the end of a storm event. The
available capacity during dry weather in the Charlestown Branch Sewer ranges between 2.9 and
6.0 mgd. The 200-gpm dewatering rate would dewater the screening and disinfection facility
and influent conduit in approximately 2.5 to 9 hours, depending on the site, and would not
exceed the available dry-weather capacity in the sewer.

For the storage conduit alternative, a diversion structure would direct flow by gravity to the offline storage facility. The diversion structure would be designed so that when the storage conduit
was filling, the hydraulic gradient at the regulator would not be affected. When the storage

)
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conduit reached capacity, a hydraulic control in the diversion structure would allow flow to pass
unimpeded to the existing outfall conduit. A 1,700-gpm (2.4-mgd) submersible dewatering
pump would dewater the storage conduit in approximately 4.0 hours and would not exceed the
available dry-weather capacity in the Charlestown Branch Sewer.

At the downstream end of the Charlestown Branch Sewer, approximately 50 feet upstream of the
connection with the Cambridge Branch Sewer, an existing regulator structure creates a flow
restriction. The regulator consists of two chambers with separate manhole risers. The upstream
chamber contains a sump and grooves for a removable weir, while the downstream chamber
contains what appear to be float chambers for a mechanical regulator, which has since been
removed. The Charlestown Branch Sewer enters the upstream chamber as a 29-inch by 37-inch
brick sewer and exits the downstream chamber as 34-inch by 36-inch brick sewer. Separating
the two chambers is a common wall, which appears to have a 16-inch by 36-inch opening for the
passage of flow . Elimination of the restriction would involve enlarging the opening to
approximately 26 inches by 36 inches. This work could be completed from within the regulator
structure, with flow bypassed around the structure. It is recommended that the restriction be
removed as part of ongoing collection system improvements, and not necessarily as part of the
Charlestown BOS019 Storage Conduit project.

Removal of the restriction is not predicted to affect the annual activation frequency of outfall
BOS019 under future planned conditions, but it is predicted to reduce overflow volumes for
storms larger than the third largest storm in the typical year. If not removed, the peak flow in
the typical year, which is the design condition for the screening and disinfection alternatives,
would increase by 30 percent to 13.2 mgd. This would require an increase in size of the
screening, disinfection, and pumping equipment, with an accompanying increase in cost.
Removal of the restriction would not affect sizing and costs associated with the off-line storage
conduit alternative.
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16.4 ENGINEERING ALTERNATIVES AND EVALUATIONS

As described in Chapter 11 of the DEIR, the alternatives development and evaluation process for
screening and disinfection facilities involved first selecting preferred technologies for floatables
control and disinfection for each site, then comparing site alternatives. For the BOS019 facility,
the alternatives for the screening and disinfection facility are also compared to an off-line
storage conduit alternative. The following section describes the process of selecting preferred
technologies for the screening and disinfection alternative and then presents the development of
screening and disinfection facility site alternatives and the off-line storage alternative.

16.4.1 Floatables Control Technologies for the Screening and Disinfection Facility
Alternative

As described in Chapter 8 of the DEIR, seven technologies were selected for evaluation on a
site specific basis. Following initial sizing calculations and an applicability review, six of the

)

seven technologies were determined to be feasible for the BOSO 19 facility:

•

Mechanically cleaned bar screens

•

Traveling water screens

•

Horizontal discharge screens

•

Netting

•

Static wedgewire screens

•

Rotating drum screens

The technologies will be described in the upcoming sections.

)
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Swirl/vortex technologies were not evaluated in detail because these units require a continuous
underflow to be discharged back to the interceptor system. Since the Charlestown Branch Sewer
is surcharged during storm events large enough to cause the BOS019 facility to activate, the
underflow from the swirl/vortex unit would either have to be pumped back into the interceptor,
further contributing to the surcharge conditions, or would have to be stored in an off-line storage
tank until capacity was available in the interceptor. Since neither of these alternatives appeared
to be reasonable or appropriate, swirl/vortex technologies were not evaluated in further detail.

Mechanically Cleaned Bar Screens. A total of two units, 3 feet wide by 9 feet high, would be
required (Figure 16.4-1 ). One screen would be capable of handling the 10.2-mgd facility peak
flow, and the second screen would serve as a backup unit. The units would be located
immediately upstream of the facility wetwell. The screens would have 0.5-inch clear spacing
between the bars and would collect approximately 36 cubic feet of screenings per year. Solids
and floatables retained on the screens would be continuously removed by a rake mechanism that
would carry the screenings to the main facility floor level, where they would be dumped into
solids holding bins. The MWRA currently uses a private contractor to remove screenings from
the existing CSO facilities following storm events. The screenings are removed using a vacuum
(eductor) truck and disposed of in an appropriate landfill. It is anticipated that this solids
handling practice would continue at the BOS019 facility once it is operational.

The capital, annual O&M, and net present value costs for the mechanically cleaned bar screen
floatables control technology, along with performance and risk factors, are presented in
Table 16.4-1. The capital costs presented in Table 16.4-1 reflect the cost of the equipment
dedicated to the screening alternative, and the cost for the fraction of building space needed to
house the equipment. The O&M cost reflects the labor cost necessary to maintain the screening
equipment and the time required for cleanup following an activation.
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TABLE 16.4-1. TECHNOLOGY SELECTION CRITERIA
FOR MECHANICALLY CLEANED BAR SCREENS
Costs
Capital

$1,397,000

Annual O&M

$99,300

Net Present Value

$2,380,000

I

Performance and Risk Factors

Effectiveness:

•

Removes 100% of floatables and solids with smallest dimension larger than screen opening size
(0.5-in). Removes a fraction of floatables and solids with one or more dimension smaller than
screen opening size.

•

Expected to capture 11 cubic feet of material per million gallons of flow processed .

•

Not intended to remove oil and grease, but removes oil and grease agglomerated to material
retained by screen

Impacts on Facility Size:

)

•

Areas required for equipment: 590 ft 2

•

No. units required: 2 (1 on line under peak flow conditions; 1 standby)

•

Auxiliary equipment required: Screenings containers

O&M Considerations:

•

Relatively simple to operate, control, and maintain compared to other floatables control
technologies evaluated

• Equipment must be exercised between storms
•

Can be started automatically or manually at beginning of each overflow event

•

Screenings drop into container, which must be emptied after storm

Other Considerations:

•

Commonly used technology at CSO facilities
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Traveling Water Screens. A total of two 6-foot-wide by 16-foot-high traveling water screens

would be required (Figure 16.4-2). One screening unit would be capable of handling the
10.2-mgd facility peak flow, and the second screen would act as a backup unit. The screens
would have a 0.25-inch mesh opening and would collect approximately 66 cubic feet of material
per year. A 4,600-gallon solids holding tank would be required, along with a solids handling
pump. Material retained by the traveling water screens would be continuously removed by a
spray wash system that would knock solids off the mesh screen and flush them to the solids
holding tank. After the storm event, the contents of the solids holding tank would be returned to
the interceptor system. These screenings would be removed either at the Chelsea Creek
Headworks or in the treatment processes at Deer Island. A trash rack would be provided
upstream of each traveling water screen to protect the units from large objects in the influent
flow.

The capital, annual O&M, and net-present-value costs of the traveling water screen floatables
control technology, along with performance and risk factors, are presented in Table 16.4-2. As

J

for the mechanically cleaned bar screen alternative, the capital cost of the screening equipment
includes the cost of building space required to house the equipment.

Horizontal Discharge Screens. A total of two 13-foot-long by 1.5-foot-wide horizontal

discharge screens would be provided on either side of a single influent channel (Figure 16.4-3).
One screen would be capable of handling the 10.2-mgd facility peak flow, and the second would
act as a backup unit. Flow would pass through the screens and into separate channels leading to
the facility wetwell. The screens would have 0.16-inch clear spacing between the bars and
would collect approximately 86 cubic feet of material per year. Material retained by the screens
would settle in the screening channel and be pumped back to the interceptor system at the end of
the storm. As with the traveling water screens, these screenings would be removed either at
Chelsea Creek Headworks or in the treatment processes at Deer Island. A trash rack would be

)
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TABLE 16.4-2. TECHNOLOGY SELECTION CRITERIA
FOR TRAVELING WATER SCREEN
Costs
Capital

$1,735 ,000

Annual O&M

$99,600

Net Present Value

$2,592,000

I

Performance and Risk Factors

Effectiveness:
•
Removes 100% of floatables and solids with smallest dimension larger than screen opening size
(0.25-in mesh). Removes a fraction of floatables and solids with one or more dimension smaller than
screen opening size.

.
•

Expected to capture 19 cubic feet of material per million gallons of flow processed
Not intended to remove oil and grease, but would remove oil and grease agglomerated to material retained
by the screen

Impacts on Facility Size:
Area required for equipment: 680 fe
•

)

•

Area required for solids/flushing water wet well: 290 ft 2

•

No . of units required: 2 (1 on line under peak flow conditions; 1 standby)

•

Auxiliary equipment: Upstream bar rack, flushing pumps, solids/flushing water wetwell

O&M Considerations:
•
Flushing water required for operation

.

Equipment must be exercised between storms

•

Can be started automatically or manually at the beginning of each overflow event

.

Screenings backwashed off of screen by flushing system; conveyed to solids/flushing wetwell; pumped to
interceptors at end of storm. More complex than for technologies which discharge to a container

Other Considerations:
•
No known CSO applications

•

)

Was evaluated on a small scale at Somerville Marginal CSO facility
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)

provided upstream of the horizontal discharge screens to protect the units from large objects in
the influent flow.

The capital, annual O&M, and net-present-value costs of the horizontal discharge screen
arrangement, along with performance and risk factors, are presented in Table 16.4-3. As for the
previously discussed screening alternatives, the capital cost of the screening equipment includes
the cost of building space required to house the equipment.

Netting. A total of two 2.5-foot-wide by 7 .5-foot-high netting units would be required
(Figure 16.4-4). One netting unit would be capable of handling the 10.2-mgd facility peak flow,
and the second unit would serve as a backup. Flow would pass through the nets and into the
facility wetwell. The nets would have 0.5-inch mesh openings and would collect approximately
36 cubic feet of screenings per year. A hoist would be positioned directly above the netting
chamber to remove the net and screenings captured. Both the screenings and the net would be
disposed of in a manner that is generally consistent with the MWRA' s current screenings

)

disposal practice at existing CSO facilities (disposal by a private contractor in an appropriate
landfill). A new net would then be set in place for the next activation. A trash rack would be
provided upstream of the nets to protect them from damage that could be caused by large objects
in the influent flow.

The capital, annual O&M, and net-present-value costs of the netting arrangement, along with
performance and risk factors, are presented in Table 16.4-4. As for the previously discussed
screening alternatives, the capital cost of the netting equipment includes the cost of building
space required to house the equipment.

Static Wedgewire Screens. A total of four 5-foot-wide by 10-foot-high static wedgewire
screens would be provided downstream of the effluent pumps (Figure 16.4-5). The pumps
would lift the flow to the elevation required to provide the head needed to pass through the

)

16-34

Charlestown BOS019 Storage Conduit

TABLE 16.4-3. TECHNOLOGY SELECTION CRITERIA
FOR HORIZONTAL DISCHARGE SCREENS
Costs
Capital

$1,345,000

Annual O&M

$98,000

Net Present Value

$2,205 ,000
Performance and Risk Factors

Effectiveness :
•

Removes 100% of floatables and solids with smallest dimension larger than screen opening size (0.16-in)
Removes a fraction of floatables and solids with one or more dimension smaller than the screen opening
size.
Expected to capture 25 cubic feet of material per million gallons of flow processed

•

Not intended to remove oil and grease, but would remove oil and grease agglomerated to material retained
by the screen

Impacts on Facility Size:

•

Area required for equipment: 630 ft2

•

No. of units required: 2 (1 on line under peak flow conditions; 1 standby

•

Auxiliary Equipment: Upstream bar rack

)

O&M Considerations:

•

Equipment must be exercised between storms

•

Can be started automatically or manually at beginning of each overflow event

•

Screened solids accumulate in channel

•

Solids pumped to interceptor at end of storm

Other Considerations :

•

No known applications in U.S. (Europe and Canada only)

•

Most applicable at downstream end of a detention tank or installed in a side weir configuration in a sewer
system. Stand-alone, end-of-pipe, or facility application not a standard arrangement
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TABLE 16.4-4. TECHNOLOGY SELECTION CRITERIA
FOR NETTING
Costs
Capital

$1,224,000

Annual O&M

$99,400

Net Present Value

$2,094,000

I

Performance and Risk Factors

Effectiveness:

•

Removes 100% of floatables and solids with smallest dimension larger than netting opening (0.5-in) .
Removes a fraction of floatables and solids with one or more dimension smaller than the screen opening
size. Offers flexibility since net opening size can be changed, provided the nets have adequate flow and
screening capture capacity.

•

Expected to capture 11 cubic feet of material per million gallons of flow processed

•

Not intended to remove oil and grease, but would remove oil and grease agglomerated to material retained
by the net

Impacts on Facility Size:

)

•

Area required for equipment: s6ofe

•

No. of units required: 2 (1 on line under peak flow conditions; 1 standby)

•

Auxiliary equipment: Hoist for removing net from the channel

O&M Considerations:

•

Passive technology

•

Can be left in place for several storms, but replacement after each storm is recommended to avoid odor
and net capacity problems

•

Between storm maintenance and exercising is not required .

Other Considerations:

•

)

No known CSO applications in the U.S . (Europe only) .
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screening unit and discharge to the Little Mystic Channel. Each screening unit would be capable
of handling 3.4 mgd. Three screens would be required on line to handle the peak flow, and the
fourth screen would serve as a backup unit. The static wedgewire screens would have 0.1-inch
mesh spacing and would collect approximately 99 cubic feet of screenings per year. These
screenings would collect in containers and be disposed of as described for the mechanically
cleaned bar screen alternative. A trash rack would be provided upstream of the effluent wetwell
to protect the pumps and wedgewire screens from large objects in the influent flow.

The capital, annual O&M, and net-present-value costs of the static wedgewire screen
arrangement, along with performance and risk factors, are presented in Table 16.4-5. As for the
previously discussed floatables control technologies, the capital cost of the static wedgewire
screens includes the cost of building space required to house the equipment.

Rotating Drum Screens. A total of two 16-foot-long by 6-foot-high rotary drum screens would
)

be required downstream of the effluent pumps (Figure 16.4-6). As with the static wedgewire
screen alternative, the effluent pumps would lift the flow to the elevation required to provide the
head needed to pass flow through the screening units and discharge to the Little Mystic Channel.
A trash rack would be provided upstream of the effluent wetwell to protect the pumps and
rotating drum screens from large objects in the flow. One screening unit would be capable of
handling the 10.2-mgd facility peak flow, and the second screen would act as a backup unit. The
drum screens would have 0.1-inch openings, and would collect approximately 99 cubic feet of
screenings per year. These screenings would be deposited into screenings containers during an
activation and would be disposed of as described for the mechanically cleaned bar screen
alternative.

The capital, annual O&M, and net-present-value costs of the rotating drum screen arrangement,
along with performance and risk factors, are presented in Table 16.4-6. As for the previously

)
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TABLE 16.4-5. TECHNOLOGY SELECTION CRITERIA
FOR STATIC WEDGEWIRE SCREENS
Costs
Capital

$1,080,000

Annual O&M

$95,200

Net Present Value

$1,811,000

I

Performance and Risk Factors

I

Effectiveness:

.
.
•

Removes 100% of floatables and solids with smallest dimension larger than opening size (0.1 0-in)
Removes a fraction of floatables and solids with one or more dimension smaller than the screen opening
size.
Expected to generate 30 cubic feet of material per million gallons of flow processed
Will remove oil and grease at lower screen sizes and oil and grease agglomerated to material retained by
the screen; however, oil and grease removal reduces flow capacity

Impacts on Facility Size:

•

Area required for equipment: 870 ft 2

•

No. of units required: (3 on line under peak flow; 1 standby)

.

)

Auxiliary equipment required: Upstream bar rack, screenings containers

O&M Considerations:

•

Passive technology (no moving parts)

•

Some solids cannot be removed easily from screen and will cause blinding unless manually removed

•

No between-storm maintenance required; however, screens must be cleaned after each storm to prevent
biological growth and blinding

Other Considerations:

.

No known CSO applications

)
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TABLE 16.4-6. TECHNOLOGY SELECTION CRITERIA
FOR ROTARY DRUM SCREENS
Costs
Capital

$1,164,000

Annual O&M

$96,500

Net Present Value

$1,972,000

I

Performance and Risk Factors
Effectiveness:

.

.
.
.
.

Removes 100% of floatables and solids with smallest dimension larger than screen opening size (0.1-in)
Removes a fraction of floatables and solids with one or more dimension smaller than the screen opening
size.
Expected to capture 30 cubic feet of material per million gallons of flow processed
Fibrous material tends to blind externally fed drums
Will remove oil and grease at lower screen (pore) sizes, but may reduce flow capacity
Will remove oil and grease agglomerated to material retained by the screen

Impacts on Facility Size:

)

.

.
.

Area required for equipment: 660 ft2
No. of units required: (1 on line under peak flow conditions; 1 standby)
Auxiliary equipment required: wash water system (pump and piping), upstream bar rack and screenings
containers

O&M Considerations:

.
.

.
.

Can be started automatically or manually at beginning of each overflow event
Equipment must be exercised between storms
More complex to operate, control, and maintain than non-drum technologies
Flushing water may be required for operation

Other Considerations:

.

Some prior CSO applications . Also used in the wastewater treatment industry for pretreatment

)
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discussed screening alternatives, the capital cost of the rotating drum screens includes the cost of
building space required to house the equipment.

Comparison Of Floatables Control Technologies. Costs and performance and risk factors that
differentiate the six floatables control technologies described above are presented in
Table 16.4-7.

Static wedgewire screens were the low-cost technology, both in terms of capital cost and net
present value. During the workshop discussions, however, concerns were raised regarding the
performance of the static wedgewire screens. Without a mechanical cleaning system, a heavy
solids load could potentially blind the screen, especially during the fall months when leaves have
a tendency to be washed into the combined sewer system. In addition, no existing installations
of static wedgewire screens in CSO applications could be identified. Rotating drum screens had
the next lowest costs after the static wedgewire screens. Rotating drum screens have been
applied for CSO treatment, and contacts at existing installations indicated that the equipment
was generally reliable, with relatively low levels of maintenance required. The remaining four
technologies were all more costly than the rotating drum screens, and none would provide better
performance or reliability. While the capital cost for the rotating drum screen is greater than the
static wedgewire screens by $84,000, or 8 percent, rotating drum screens were selected as the
preferred floatables control technology for the screening and disinfection facility alternative
based on the differentiating performance and risk factors presented in Table 16.4-7 and
discussed above.

16.4.2 Disinfection Technologies

As described in Chapter 8, the preliminary technology screening process for disinfection
technologies resulted in a short list of the following disinfection and dechlorination technologies
to be considered for the proposed CSO treatment facilities :
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TABLE 16.4-7. COMPARISON OF COST AND PERFORMANCE AND RISK FACTORS FOR
FLOATABLES CONTROL ALTERNATIVE TECHNOLOGIES
Site/
Alternative

Components Costs

Performance and Risk Factors

Capital
(OOO's)

O&M .
($)

NPV
(OOO's)

Catenary Bar
Screens

$1,397

$99,300

$2,380

Traveling
Water Screen

$1,735

99,600

2,592

.
.

Horizontal
Discharge
Screens

$1,345

98 ,000

2,205

..

Netting

$1,224

99,400

2,094

..

Static Wedgewire Screens

$1,080

Rotating
Drum

$1,164

95 ,200 "

I ,811

Effectiveness

.•

.
•

96,500

1,972

.

Bar opening size: 0.5-in
Expected to capture
11 cu ft of material per
mg of flow
Mesh opening size:
0.25-in
Expected to capture
19 cu ft of material per
mg of flow
Bar opening size: 0.16-in
Expected to capture
25 cu ft of material per
mg of flow
Mesh opening size: 0.5 -in
Expected to capture
11 cu ft of material per
mg of flow
Bar opening size: 0.1-in
Expected to capture
30 cu ft of material per
mg of flow
Bar opening size: 0.1-in

• Expected to capture

Impacts on Facility Size

• Area requ ired for

O&M Considerations

• Screening collect in a

equipment: 590 fe

.
.

Area requ ired for
equipment and material :
970 ft 2

Area requ ired for
equipment: 630 fe

• Area requ ired for
equipment: 560 ft

.
.

2

Area requ ired for
equipment: 870

fe

Area requ ired for
equipment: 660 re

Other Considerations

.

container

.

Screenings collect in a
solids holding tank;
more complex than
technologies that
discharge to a container

.

Screenings collect in
bottom of channel; more
complex than
technologies that
discharge to a container

.

Passive technology; nets
need to be replaced after
an activation

.
.
.

Passive technology (no
moving parts)
Screenings collect in a
container
More complex to
operate, control, and
maintain than non-drum
type technologies.
Screenings collect in a
container

30 cu ft of material per
mg of flow

16-44
I

I

.
.

Commonly used
technology at CSO
facilities. Used at
MWRA's six existing
CSO treatment facilities
No known CSO
applications

No known applications in
U.S . (Europe and Canada
only)

• No known CSO
applications in U.S.
(Europe only)

.
.

No known CSO
applications

Some prior CSO
applications
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•

Sodium hypochlorite disinfection with sodium bisulfite dechlorination

•

Sodium hypochlorite disinfection with sulfur dioxide dechlorination

•

Sodium bromide disinfection

•

Ultraviolet light (UV) disinfection

Following initial sizing calculations and an applicability review, all of the short-listed
disinfection and dechlorination technologies were determined to be feasible for the BOS019
screening and disinfection facility.

The disinfection alternatives are evaluated in more detail below. Unlike the floatables control
technologies, the costs for the disinfection technologies varied from site to site. The major
difference in cost for the chemical disinfection technologies was due to the need for a contact
tank to achieve the desired chemical contact times at all sites except Site B2. At Site B2, the
length of conduit running from the regulator to the facility, and then from the facility to the
receiving water, provided the required 15 minute contact time.

Sodium Hypochlorite/Sodium Bisulfite. Sodium hypochlorite disinfectant and sodium
bisulfite (for dechlorination) would be applied to the facility flow by a series of metering pumps
(Table 16.4-8). A range of metering pump sizes would be required to balance the need to
accurately dose sodium hypochlorite and sodium bisulfite to treat low flows against the need to
deliver these chemicals under peak design conditions.

For all sites, the hypochlorite would be applied upstream of the facility, immediately
downstream ofregulator RE019-2. This location, along with a 21-footby 42-foot by 12-foot
deep contact tank at Sites AI, A2, and B 1 would provide the minimum detention time of
15 minutes required for effective disinfection. Site B2 would not require a contact tank, because
sufficient detention time would be provided in the influent and effluent conduit.
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TABLE 16.4-8. SODIUM HYPOCHLORITE/SODIUM BISULFITE
METERING PUMP CAPACITIES
Number
Pump Capacity (gph)

On Line

Standby

1
1
1

--

1

1

Sodium Hypochlorite
20
35
55

1
1

Sodium Bisulfite
10

Hypochlorite would be provided in 55-gallon drums. A total of three drums on site would
provide adequate hypochlorite to treat the largest storm in the typical year. Additional drums
)

could be delivered as needed.

Sodium bisulfite would be applied just downstream of the contact tank at Sites A 1, A2, and B 1
and in the effluent wetwell at Site B2 by a single metering pump (Table 16.4-8). These
locations would provide a minimum of 30 seconds of detention time to accomplish
dechlorination under peak flow conditions. Bisulfite storage would also be provided in
55-gallon drums. One drum would provide adequate storage to treat the largest storm in the
typical year and additional drums could be delivered as needed.

Performance and risk factors and component costs were evaluated for the sodium hypochlorite/
sodium bisulfite disinfection and dechlorination technology and are presented in Table 16.4-9.
The capital costs presented in Table 16.4-9 reflect the cost of the equipment dedicated to the
disinfection and dechlorination alternative and the cost for the fraction of building space needed
to house the equipment. The O&M cost reflects the labor cost necessary to maintain the
equipment and the cost of chemicals during a typical year. As previously mentioned, Sites A1,
16-46

Charlestown BOS019 Storage Conduit

TABLE 16.4-9. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SODIUM BISULFITE
Costs

Capital
Annual O&M
Net Present Value

I

Al/A2/B1

B2

$599,000

$455,000

1,500

1,500

499,000

393,000

Performance and Risk Factors

I

Effectiveness:

.
.

Sodium hypochlorite is effective on bacteria and viruses ; however, high turbidity, suspended solids, or
soluble organics can decrease performance
Expected to achieve monthly geometric mean effluent fecal coliform density of 2001100 ml, and
effluent chlorine residual of 0.1 mg/1, in accordance with anticipated NPDES permit limits

Impacts on Facility Size:

.
.

Area required for equipment: 330ff

)

880-ff, 12-ft deep contact tank required at Sites Al, A2, and B 1

Aquatic Toxicity Considerations:

.

Requires dechlorination to control persistent toxic residual

•

May result in the production of trihalomethane byproducts

O&M Considerations:

.

Moderate complexity; sodium hypochlorite currently used at all existing MWRA CSO screening and
disinfection facilities; chlorine residual analyzers require to control dechlorination process

Other Considerations:

.

Public safety concerns associated with chemical transport and storage
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)

A2, and B 1 will require a contact tank to achieve a 15-minute detention time for chlorination,
thus resulting in a slightly higher cost compared to Site B2.

Sodium Hypochlorite/Sulfur Dioxide. The sodium hypochlorite system storage and feed
equipment that would be used for the sodium hypochlorite/sulfur dioxide alternative would be
identical to that used for the sodium hypochlorite/sodium bisulfite alternative described in the
previous section.

The sulfur dioxide gas would be stored in a ton container and would be applied in the same
location as sodium bisulfite, as described in the previous section. The following chemical feed
equipment would be necessary to convert the sulfur dioxide from the ton container into an
aqueous solution, which would then be pumped to the application point:

)

•

1 1-ton container

•

3 sulfonators- 45, 110, and 220 lbs/day

•

1 backup sulfonator- 375 lbs/day

•

1 evaporator - 660 lbs/day

•

1 backup evaporator - 660 lbs/day

Because a ton container with an evaporator system would be required to deliver the maximum
sulfur dioxide dose at peak flow, and the facility would be located in a relatively densely
populated area, this disinfection/dechlorination alternative was determined to be inappropriate
for the BOS019 facility. Concerns regarding the potential impacts of a sulfur dioxide gas leak
outweighed any potential benefits of this system; therefore, this alternative was not developed in
further detail.

Sodium Hypochlorite/Sodium Bromide. When sodium hypochlorite is mixed with sodium
bromide, hypobromous acid is formed, a powerful disinfectant. Both chemicals would be

)
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separately pumped by a series of metering pumps to the application point, where they would
blend and be applied to the facility flow (Table 16.4-10). A range of metering pump sizes would
be required to balance the need to accurately dose sodium hypochlorite and sodium bromide to
treat low flow levels against the need to deliver these chemicals under peak design conditions.

TABLE 16.4-10. SODIUM HYPOCHLORITE/SODIUM BROMIDE
METERING PUMP CAPACITIES

Number
Pump Capacity (gph)

On Line

Standby

1
1

--

1

1

Sodium Hypochlorite
15
55

1

Sodium Bromide
20

)
Because hypobromous acid rapidly breaks down to inert byproducts, it is appropriate to
separately feed sodium hypochlorite and sodium bromide to the application point, where they
mix to form hypobromous acid. The rapid breakdown of hypobromous acid is believed to
eliminate the need for debromination.

The chemicals would both be applied upstream of the facility, immediately downstream of
regulator RE019-2. As with the other chemical disinfection alternatives, a contact tank would be
required at all sites except B2 to ensure a contact time of 15 minutes at peak flow.

Sodium hypochlorite and sodium bromide would be provided in 55-gallon drums. Two drums
of sodium hypochlorite and one drum of sodium bromide would provide adequate storage to
treat the largest storm in the typical year. Additional drums would be delivered as needed.
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Performance and risk factors and component costs were evaluated for the sodium hypochlorite/
sodium bromide disinfection technology and are presented in Table 16.4-11.

Ultraviolet Light Disinfection. One 48-inch by 48-inch ultraviolet light disinfection module,
with a flow capacity of 10.2 mgd, would be located in a 42-foot-long open channel downstream
of the effluent pumps. No backup unit would be provided. The UV system would include selfcleaning bulbs, and gates to maintain the required depth of flow in the UV channel. With regard
to the performance of a UV system, based on treatability evaluations, UV did not appear capable
of providing a sufficient level of coliform kill to achieve an effluent fecal coliform density of
200/100ml. The MWRA's NPDES permit for CSO facilities is expected to require an average
effluent fecal coliform density of 200/lOOrnl.

The site-specific capital and annual O&M costs and net present value of the UV disinfection
arrangement, along with performance and risk factors, are presented in Table 16.4-12.

)
Comparison of Disinfection Technologies. The costs and differentiating performance and risk
factors for the three disinfection/dechlorination alternatives described above are presented in
Table 16.4-13.

Based on the comparison presented in Table 16.4-13, the sodium hypochlorite/sodium bromide
technology and the sodium hypochlorite/sodium bisulfite technology have identical capital costs,
but the higher O&M cost of the sodium bromide technology gives it the higher net present value.
The capital cost for the UV technology is the highest of the three, and, while its annual O&M
cost is the lowest, it still has the highest net present value.

In terms of performance and risk factors, the sodium hypochlorite/sodium bisulfite alternative
was considered to be more reliable than the other technologies. The MWRA has used sodium
hypochlorite at its six existing CSO facilities with success, which suggests that less

)
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TABLE 16.4-11. TECHNOLOGY SELECTION CRITERIA
FOR SODIUM HYPOCHLORITE/SODIUM BROMIDE
Costs
Al/A2/Bl
Capital

$599,000

$455,000

2,400

2,400

507,000

402,000

Annual O&M
Net Present Value

I

B2

Performance and Risk Factors

I

Effectiveness:

.
.

Expected to be generally effective on bacteria and viruses; however, high turbidity, suspended solids, or
soluble organics can decrease performance
Limited performance data is available

Impacts on Facility Size:

.
.

.

Area required for equipment: 330 fe
Chemical storage required

)

2

880-ft , 12-ft deep contact tank required at Sites Al, A2, and B 1

Aquatic Toxicity Considerations:

.
.

Residual quickly breaks down to non-toxic residual
May result in the production of trihalomethane byproducts

O&M Considerations:

.

Moderate complexity; both sodium hypochlorite and sodium bromide must be combined in flow stream at
application point; dechlorination process control involving chlorine residual analyzer not required.

Other Considerations:

..

Public safety concern associated with chemical transport
One known CSO application
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TABLE 16.4-12. TECHNOLOGY SELECTION CRITERIA
FOR UV DISINFECTION
Costs
All Site
Alternatives
624,000

Capital

1,400

AnnualO&M
Net Present Value

I

746,000
Performance and Risk Factors

Effectiveness:

.
.

UV disinfection is generally effective on bacteria and viruses; however, high turbidity, suspended solids,
or soluble organics can decrease performance
Expected to achieve monthly average effluent fecal coliform density of 1000/100 ml, which would not be
sufficient to meet the anticipated NPDES permit limit of 2001100 ml

Impacts on Facility Size:

)

.

Area required for equipment: 470 ft 2

•

No chemical storage required

•

UV lamps installed in flow channels below operating floor

.

Sufficient detention time provided in flow channels

Aquatic Toxicity Considerations:

.

No toxic residual due to disinfection

O&M Considerations:

.
.

Lamps are self-cleaning; removal from channel required only for lamp replacement
System starts and stops automatically based on flows and/or water level

Other Considerations :

.
.

)

Safety features prevent personnel exposure to UV light
Pilot tested for CSO applications (Columbus, GA}
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TABLE 16.4-13. COMPARISON OF COST AND PERFORMANCE AND RISK FACTORS FOR
DISINFECTION TECHNOLOGY ALTERNATIVES

Sodium
hypochlorite
with sodium
bisulfite
dechlorination

Sodium
hypochlorite
with sodium
bromide

Performance and Risk Factors

Components Costs

Technology/
Alternative

Capital
(OOO's)

O&M
($)

AI $599
A2 599
Bl 599
B2 455

$ 1,500
1,500
1,500
1,500

Al
A2
Bl
B2

599
599
599
455

2,400
2,400
2,400
2,400

NPV
(OOO's)
$

499
499
499
393

507
507
507
402

Effectiveness

Site Impacts

• Expected to

• Sites A 1, A2,

achieve
monthly
geometric
mean of
200/100 ml
90% of the
time

• Limited
performance
data
available

and B 1 will
require 880-sf,
12-ft deep
detention tank to
provide
sufficient
contact time

. Sites A

1, A2,
and Bl will
require 880-sf,
12-ft deep
detention tank to
provide
sufficient
contact time

Aquatic Toxicity
Considerations

• Requires

O&M
Considerations

• Commonly used

dechlorination to
control
persistent toxic
residual

for intermittent
operations at CSO
facilities

• May result in the
production of
trihalomethane
by products

• Residual quickly
breaks down to
non-toxic form

• Low complexity of
equipment

• May result in the
production of
trihalomethane
byproducts

Other
Considerations

• Moderate
complexity;
NaOCl currently
used at existing
MWRACSO
facilities; chlorine
residual analyzers
required to control
dechlorination
process

• Moderate
complexity due to
mixing of
chemicals at
application point;
dechlorination
process not
required

• One known CSO
application
Ultraviolet
radiation

624

1,400

746

• Expected to
achieve
monthly
average of
1000/100 ml

• Sufficient
detention time
provided in flow
channels

• No toxic

• Low complexity of

residual

equipment

. Pilot tested for
CSO applications
(Columbus, GA)
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training would be required for the operators with this technology. The MWRA plans to install
sodium bisulfite dechlorination equipment at several existing CSO facilities in the near future.
The UV alternative would not meet the anticipated NPDES requirements for effluent fecal
coliform. The sodium hypochlorite/sodium bisulfite disinfection and dechlorination technology
was recommended for this project because it has the lowest net-present-value cost and was
considered the most reliable of the three alternative technologies.

16.4.3 Site Alternatives Evaluations

Following completion of the IAFS, a total of four sites were short-listed for the BOS019
screening and disinfection facility project. The sites (A1, A2, B 1, and B2) are shown in
Figure 16.4-7. As noted above, during the alternatives development process, an off-line storage
alternative was identified. The proposed location for this facility is within Site A2,
approximately parallel to the existing CSO outfall.

)
Description of Site Alternatives. The following sections describe screening and disinfection
facility alternative Sites A1, A2, B1, and B2. Each alternative was shown in Figure 16.4-7 and
is discussed in terms of existing surface and subgrade features, the new structures required, and
the facility operational sequence. A site plan, depicting surface and below-grade development,
is presented for each alternative. Finally, cost and performance and construction risk factors are
presented in tabular form for each site alternative.

Site Al, Screening and Disinfection Facility. Site A1 is the William J. Barry
Playground, located along the Little Mystic Channel, just west of the Tobin Bridge and north of
Medford Street. The site contains two Little League baseball diamonds, in the southeast and
southwest corners of the site. The location proposed for the facility is in the northeast corner of
the site, extending approximately 15 feet into fair territory of one of the ball fields (Figure 16.48). The facility would consist of a one-story building, approximately 65 feet by 40

)
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feet, with parking and vehicle access from Chelsea Street and under the Tobin Bridge. The
facility would include the following equipment/features:

•

One manually cleaned trash rack

•

Two rotary drum screens

•

Three 5.1-mgd axial flow propeller pumps

•

3,770-cfm activated-carbon odor control unit

•

Chemical storage and feed equipment

•

Office

•

Restroom

•

21-foot by 42-foot by 12-foot-deep below-grade chlorine contact tank

The 36-inch facility influent pipeline would run from a new diversion structure constructed in
line with the existing outfall pipe on Chelsea Street, under the Tobin Bridge, to the facility. The
)

36-inch effluent pipe would run back under the Tobin Bridge and connect to the same outfall
pipe downstream of the new influent diversion structure. A 4-inch dewatering line would run
under the Tobin Bridge to Chelsea Street, then south on Chelsea Street. It would connect to
manhole RE 019-3 on the Charlestown Branch Sewer at the intersection of Chelsea and Medford
Streets.

The facility would activate when flow in regulator RE019-2 surcharges and overtops the weir.
The regulator would be equipped with a level sensor that would automatically start up the
facility when flow overtops the weir. Upon activation, a predetermined dose of disinfectant
would be applied to the flow upstream of the facility at the diversion structure. When the flow
at the diversion structure exceeds the facility capacity, flow would surcharge in the diversion
manhole, overtop a bypass weir, and continue out through outfall BOS019.

)
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The sodium hypochlorite dose would be paced on flow and trimmed on chlorine residual
measured at the facility. A second chlorine residual analyzer would be required to determine the
correct sodium bisulfite dose for dechlorination. It would be installed at the most downstream
point in the chlorine contact chamber. With the residual analyzer in this location, the sodium
bisulfite application point just downstream will provide a minimum of 30 seconds of contact
time under peak flow conditions prior to discharge at outfall BOS019.

Capital (without site acquisition), site acquisition, total capital (including site acquisition),
annual O&M, and net-present-value costs for the alternative of locating the BOS019 screening
and disinfection alternative at Site A1 are presented in Table 16.4-14. Construction risk factors
associated with this alternative are presented in Table 16.4-15. Performance, in terms of
floatables control and disinfection/dechlorination, is presented in Table 16.3-16. Because the
same floatables control and disinfection/dechlorination technologies were selected for each of
the four alternative facility sites, Table 16.4-16 presents anticipated performance that is

)

representative of each site.

Site A2, Screening and Disinfection Facility. Site A2 is a vacant lot under the Tobin
Bridge, directly east of site A1 . The location proposed for the facility is between bridge bent
numbers 31 and S-1, as shown in Figure 16.4-9. The facility would consist of a one-story
building, approximately 65 feet by 40 feet. The facility would include the same major
equipment and features as described for Site A1 and would be operated in a similar manner. The
influent, effluent and facility dewatering pipelines would also be arranged in a manner similar to
that for Site A 1.

Components of cost for the alternative of locating the screening and disinfection facility at
Site A2 are presented in Table 16.4-17. Construction risk factors associated with the facility at
Site A2 are presented in Table 16.4-18.

)
16-58

Charlestown BOS019 Storage Conduit

TABLE 16.4-14. SUMMARY OF COSTS FOR SCREENING AND
DISINFECTION FACILITY AT SITE A1
Cost in $ Thousands
Capital w/o Site Acquisition

4,835

Site Acquisition Cost<')

119

Total Capital Cost

4,954

Annual O&M Cost

98

Net Present Value

4,947

(1) Based on 1994 assessed value

TABLE 16.4-15. CONSTRUCTION RISK FACTORS
FOR SCREENING AND DISINFECTION FACILITY AT A1

)

Site:

•
•

Relocation of existing ball field required
Chlorine contact tank required

Pipeline Route:
•
Approximately 260 linear feet of influent and effluent piping likely to be
installed by open cut (less risk)
Total dewatering force main length 550 linear feet
•
Geotechnical:

•

Mat foundation required

Contamination:
•
MCP contaminated soil present
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)
TABLE 16.4-16. PERFORMANCE FACTORS FOR CHARLESTOWN BOS019
SCREENING AND DISINFECTION FACILITY
Rotating Drum Screen Floatables Control Technology:
•

Captures 30 cubic feet of material per million gallons of flow processed

•

Removes 100% of solids and floatables with smallest dimension greater than
0.1-inch mesh spacing. Removes a fraction offloatables with one or more
dimension smaller than 0.1 inches

•

Removes oil and grease agglomerated to material retained on screen

•

Starts and stops automatically

•

Captures screenings in a container, which must be emptied after each facility
activation

•

Reliable floatables control technology at CSO treatment facilities

Sodium Hypochlorite/Sodium Bisulfite Disinfection/Dechlorination Technology:
•

Generally effective on bacteria and viruses. High turbidity, suspended solids, or
soluble organics can decrease performance

•

Expected to achieve monthly geometric mean effluent fecal coliform density of
2001100 rnl, and effluent chlorine residual of 0.1 mg/1, in accordance with
anticipated NPDES permit limits

•

Dechlorination controls persistent, toxic chlorine residual

•

Results in the formation of potentially harmful trihalomethane byproducts

•

Sodium hypochlorite disinfection currently used at existing MWRA CSO
treatment facilities

•

Sodium bisulfite dechlorination currently under design for use at existing
MWRA CSO treatment facilities

•

Precautions required for chemical transport and storage
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TABLE 16.4-17. SUMMARY OF COSTS FOR
SCREENING AND DISINFECTION FACILITY AT SITE A2
Cost in $ Thousands
4,836

Capital w/o Site Acquisition
Site Acquisition Cost O)

263
5,100

Total Capital Cost
Annual O&M Cost

98

Net Present Value

5,097

(1) Based on 1994 assessed values.

TABLE 16.4-18. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR SCREENING AND DISINFECTION FACILITY AT SITE A2

)

Site:

•

Chlorine contact tank required

Pipeline Route:
Approximately 160 linear feet of influent and effluent pumping likely to be
•
installed by open cut (less risk)

•

Total dewatering force main length 500 linear feet

Geotechnical:

•

Mat foundation required

Contamination:
MCP contaminated soil present
•
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Site Bl, Screening and Disinfection Facility. Site B 1 is located in the northern end of
the Charlestown Navy Yard. The proposed location for the facility is currently a vacant lot
between Building 114 and the Little Mystic Channel, as shown in Figure 16.4-10. The facility
would consist of a one-story building, approximately 65 feet by 40 feet, and would include the
same major equipment and features as described for Site AI. The 36-inch influent line would
run east from a new diversion structure constructed in line with the existing outfall pipe in
Chelsea Street, then north around Building 114. The 36-inch effluent pipe would run to a new
outfall into the Little Mystic Channel, adjacent to the facility. If this alternative were to be
selected, the feasibility of connecting the effluent conduit to an existing 60-inch stormwater
outfall just east of the facility could be evaluated during design. A 4-inch dewatering line would
run south around Building 114 to Chelsea Street, then south on Chelsea Street. It would connect
to manhole RE019-3 on the Charlestown Branch Sewer at the intersection of Chelsea and
Medford Streets. Access to the facility would be from Chelsea Street, through the Charlestown
Navy Yard, and along 16th Street. The facility would be operated in a manner similar to that

)

described for Site AI.

Components of cost for the alternative of locating the screening and disinfection facility at
Site B 1 are presented in Table 16.4-19. Construction risk factors associated with the facility at
Site B 1 are presented in Table 16.4-20.

Site B2, Screening and Disinfection Facility. Site B2 is located in the northeast comer
of the Charlestown Navy Yard. The site consists of a vacant building and a vacant lot with
debris. The proposed location for the facility is an open area at the comer of 16th and
First Streets, as shown in Figure 16.4-11. The facility would consist of a one-story building,
approximately 65 feet by 40 feet. The facility would include the same major equipment and
features as described for Site A 1, except that a chlorine contact tank would not be required at
Site B2. The 36-inch facility influent pipeline and the facility dewatering line would initially
run along the same route as described for Site B 1, continuing east on 16th Street to the facility.
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TABLE 16.4-19. SUMMARY OF COSTS FOR
SCREENING AND DISINFECTION FACILITY AT SITE B1
Cost in $ Thousands
Capital w/o Site Acquisition

5,039

Site Acquisition Cost< 0

_ill

Total Capital Cost

5,180

Annual O&M Cost

98

Net Present Value

5,119

(1) Based on 1994 assessed value

TABLE 16.4-20. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR SCREENING AND DISINFECTION FACILITY AT SITE B1

)

Site:

•

Chlorine contact tank required

Pipeline Route:
Approximately 160 linear feet of influent and effluent pumping likely to be
•
installed by open cut (less risk)

•

Total dewatering force main length 500 linear feet

Geotechnical:

•

Mat foundation required

Contamination:
MCP contaminated soil present
•

)
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The effluent pipe would be a new 120-foot long, 36-in conduit running parallel to Dry Dock
No.5 to a new outfall on the Upper Inner Harbor. Access to the facility would be from Chelsea
Street, through the Charlestown Navy Yard along 16th Street. The facility would be operated in
a manner similar to that described for Site Al, except that the sodium bisulfite would be applied
immediately downstream of the effluent pumps in the outfall conduit.

Components of cost for the alternative of locating the screening and disinfection facility at
Site B2 are presented in Table 16.4-21. Construction risk factors associated with the facility at
Site B2 are presented in Table 16.4-22.

Site A2, Off-Line Storage Conduit. An off-line storage conduit would be located on
Site A2, parallel to Chelsea Street and between Chelsea Street and the Tobin Bridge footings
(Figure 16.4-12). The DEIR recommended alternative was for a storage conduit with a 12-foot
by 12-foot cross section and a length of 365 feet, for a total volume of approximately
390,000 gallons. As described in Section 16.6, based on an optimization analysis, the preferred
alternative is for a 12-foot by 12-foot by 380 foot long conduit, with a total volume of 410,000
gallons. A diversion structure on the existing outfall in Chelsea Street would direct flow into the
off-line storage conduit through a 36-inch connection. A double tide gate in the diversion
structure would prevent tidal inflow into the storage conduit. When the off-line storage conduit
fills to capacity during wet-weather conditions, remaining flow would pass out the existing
outfall. The volume stored would remain in the off-line storage conduit to be dewatered to the
Charlestown branch sewer at the end of the storm. The tide gates would prevent pumping of
tidal inflow at the end of the storm as the conduit is dewatered. A 1,700-gpm (2.4-mgd)
submersible dewatering pump would discharge to a 10-inch dewatering force main that would
run parallel to Chelsea Street and tie into the upstream end of the Charlestown branch sewer.
The 1,700-gpm dewatering rate is within the range of the available dry-weather capacity in the
Charlestown branch sewer, and would dewater the storage conduit in approximately 4.0 hours.
Activated-carbon odor control equipment would be located at the opposite end of the storage
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TABLE 16.4-21. SUMMARY OF COSTS FOR
SCREENING AND DISINFECTION FACILITY AT SITE B2
Cost in $ Thousands
Capital w/o Site Acquisition

6,224

_____n_

Site Acquisition Cost Ol
Total Capital Cost

6,295

Annual O&M Cost

98

Net Present Value

5,910

(1) Based on 1994 assessed value

TABLE 16.4-22. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR SCREENING AND DISINFECTION FACILITY AT SITE B2
Site:

•

Chlorine contact tank not required

Pipeline Route:
Approximately 1,000 linear feet of influent piping and 550 lf of new outfall
•
pipe likely to be installed by open cut (less risk)

•

Total dewatering force main length 1,350 linear feet

Geotechnical:

•

Deep foundation (piles) required (more risk)

Contamination:
•
RCRA regulated soil present
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conduit. The activated-carbon unit would treat odors in the air exhausted from the conduit as it
was filling. An approximately 10-foot by 12-foot structure with exhaust air louvers would be
located at ground level above the odor control chamber, to allow access to the unit.

Components of cost for the off-line storage conduit alternative at Site A2 are presented in
Table 16.4-23. Construction risk factors associated with this alternative are presented in
Table 16.4-24.

16.4.4 Floatables Control for the Storage Conduit Alternative

Once the off-line storage conduit option was developed, it was necessary to develop and evaluate
floatables control alternatives for CSO volumes that would exceed the capacity of the storage
conduit. These excess CSO volumes would discharge through outfall BOS019.

As described in Chapter 8 of the DEIR, an initial technology screening process resulted in a
short list of seven floatables control technologies to be evaluated for application at or upstream
of outfalls to remain open following implementation of the CSO conceptual plan. These
technologies included:

•

Containment booms

•

Skimmer vessels

•

End-of-pipe netting

•

In-line netting

•

Underflow baffles

•

Manually cleaned bar screens

•

Horizontal discharge screens
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TABLE 16.4-23. SUMMARY OF COSTS FOR
OFF-LINE STORAGE CONDUIT AT SITE A2
Cost in $ Thousands
Capital w/o Site Acquisition

3,541

Site Acquisition Cost0 l

225

Total Capital Cost

3,766

Annual O&M Cost

41

Net Present Value
(1) Based on 1994 assessed values

3,308

TABLE 16.4-24. PERFORMANCE AND CONSTRUCTION RISK FACTORS
FOR OFF-LINE STORAGE CONDUIT AT SITE A2
Performance:

•

Four overflows per year with effluent fecal coliform density of 538,0001100 ml

•

Permanent above ground structure limited to 10 by 12 foot access structure

Site:
Pipeline Route:
365 linear feet, 12-foot by 12-foot storage conduit
•

•

Total dewatering force main length approximately 100 feet

Geotechnical:

•

Conduit would bear on typical pipe bedding material and, due to the presence
of varying thicknesses of unsuitable materials, some over-excavation may be
required

Excavate Handling:
MCP-regulated soil present
•
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In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control
at Outfalls Not Associated with Other CSO Controls (MWRA, 1996b), detailed evaluations of
floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At each location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was
contingent on the outcome of a pending performance study on underflow baffles. The
performance study was to include both laboratory evaluations on a one-half-scale model system
and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the recommended alternative at
each of the locations evaluated.

To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Since the
costs and impacts of other structural floatables control technologies are expected to be greater
than underflow baffles, by a magnitude similar to that for the locations evaluated in the
December 1996 draft technical memorandum referenced above, an underflow baffle was
identified as the preferred alternative for providing floatables control for outfall BOSO 19. If the
pending field evaluations indicate that underflow baffles are problematic, alternatives involving
other floatables control technologies should be developed.

The underflow baffle is proposed to be located within existing regulator RE019-2. Materials
retained behind the baffle during wet weather would be conveyed to the interceptor system
through the existing dry-weather flow connection at the end of the storm, when surcharging
conditions subside.
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A site plan and a plan and section of the baffle installation for regulator REO 19-2 is presented in
Figure 16.4-13. The total capital, annual O&M, and net-present-value costs for providing
underflow baffles at this regulator are $13,100, $2,400, and $38,000 respectively. The work
would involve installing stainless steel plates within existing regulator RE019-2. Surface
impacts of the work would be limited to providing access to the regulator manhole during
installation of the baffle, and for routine inspections once the baffle is installed.

16.4.5 Summary

The preceding sections provided background on the Charlestown BOS019 Storage Conduit
project, discussed applicable technologies, and presented alternatives for screening and
disinfection facility and off-line storage conduit sites and for providing floatables control.
Section 16.5 presents the comparison of alternatives, incorporating cost, construction risk, and
environmental impacts, and documents the selection of a preferred alternative. Section 16.6
presents an analyses of alternatives to optimize the recommended plan, and Section 16.7 presents
updated environmental conditions for the preferred alternative.

16.5 COMPARISON OF ALTERNATIVES

The costs, differentiating construction risk factors, and differentiating environmental impacts
with mitigation for each of the five BOS019 project alternatives are summarized in Table 16.5-1.
If there was no difference among one or more construction risk or environmental impacts with
mitigation factors, then those factors were not included in Table 16.5-1 because they would not
differentiate among the site alternatives.
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TABLE 16.5-1. DIFFERENTIATING COST CONSTRUCTION RISK AND PERFORMANCE RELIABILITY, AND ENVIRONMENTAL
IMPACTS AFTER MITIGATION FOR THE CHARLESTOWN BOS019 STORAGE CONDUIT
SITE ALTERNATIVE
Al

Bl

A2

I

B2

Storage Conduit

I

COST (OOO's)

Cap Cost w/o Site Acq
Site Acquisition Cost
Total Capital Cost
Annual O&M Cost
Total NPV

$4,835
_U2
4,954
98
4,947

$5,039
141
5,180
98
5,119

$4,836
__ZQ1

5,100
98
5,097

$6,224

$3,554

___7l

_m

6,294
98
5,910

3,779
41
3,346

CONSTRUCTION RISK AND PERFORMANCE RELIABILITY
(D) Involves construction between (D) Involves construction in small (A) No chlorine contact tank
required.
Tobin Bridge footings
area between the waterfront and
(D) Chlorine contact tank required existing building.
(D) Chlorine contact tank required.

Site Considerations

(D) Chlorine contact tank required

Pipeline Route
Considerations

(A) Close proximity to CSO outfall. (A) Closest to CSO outfall.

Geotechnical
Considerations

(A) Mat foundation (less risk).

Contamination

(D) MCP contaminated soil present. (D) MCP contaminated soil
present.

Performance

(D) Total of 13 discharges per year,
3.45 mg.
(N) Achieves monthly geometric
mean fecal coliform level of
200/100 ml.

(D) Total of 13 discharges per
year, 3.45 mg.
(N) Achieves monthly geometric
mean fecal coliform level of
200/100 ml.

O&M Considerations

(D) More equipment to operate and
maintain than off-line storage
conduit.

(D) More equipment to operate and (D) More equipment to operate and (D) More equipment to operate and
maintain than off-line storage
maintain than off-line storage
maintain than off-line storage
conduit.
conduit.
conduit.

Legend:

(A)=
(D)=
(N) =

(A) Mat foundation (less risk).

(N) Construction between bridge
footings and Chelsea St.
(N) Floatables control provided at
regulator.

(D) Farther from CSO outfall.

(D) Farthest from CSO outfall.

(A) Closest to CSO outfall.

(A) Matt foundation (less risk).

(D) Pile foundation (more risk).

(A) Typical pipe bidding.

(D) MCP contaminated soil
present.

(D) RCRA contaminated soil
present

(D) MCP contaminated soil present.

(D) Total of 13 discharges per
year, 3.45 mg.
(1'1) Achieves monthly geometric
mean fecal coliform level of
200/100 ml.

(D) Total of 13 discharges per year,
3.45 mg.
(N) Achieves monthly geometric
mean fecal coliform level of
200/100 ml.

(A) Total of 2 discharges per year,
0.33 mg.
(A) Achieves lower annual TSS and
BOD discharge loadings than
screening and disinfection
alternatives.
(D) Fecal coliform density of
538,0001100 ml in 2 discharges per
year.

Advantage when compared with other alternatives
Disadvantage when compared with other alternatives
Neutral neither an advantage or disadvantage when compared with other alternatives

(A) Less equipment to operate and
maintain than screening and
disinfection facility.

TABLE 16.5-1 (Continued). DIFFERENTIATING COST CONSTRUCTION RISK AND PERFORMANCE RELIABILITY, AND ENVIRONMENTAL
IMPACTS AFTER MITIGATION FOR THE CHARLESTOWN BOS019 STORAGE CONDUIT

I

I

IMPACTS AFrER l\'IITIGATION

A2

A1
Short-Term

Long-Term

B1

B2

Short-Term

Long-Term

Short-Term

Long-Term

--

--

• Disruption to
proposed park;
traffic disruptions.

--

--

--

• Construction
in a historic
district .

Short-Term

Storage Conduit
Long-Term

Short-Term

Long-Term

--

--

--

--

--

PARAMETER
COMMUNITY
Land Use I Aesthetics

Lossofa
portion of
recreational area;
construction noise
to residents.

• Lossofa
portion of
recreational area.

Construction
noise and traffic
impacts on
residences &
businesses.

--

--

Noise I Vibration

• Construction
noise impacts on
residents and
sensitive receptors

--

-Construction
noise impacts on
residents and
sensitive
receptors.

--

• Construction
noise impacts on
sensitive
receptors.

--

-Construction
noise impacts on
residents sensitive
receptors.

--

• Construction
noise impacts on
residents and
sensitive receptors.

--

Traffic & Transportation

- Lane reductions
in Chelsea Street

--

-Lane
reductions in
Chelsea Street

--

.Lane
reductions in
Chelsea Street;
minor disruption
on 16th Street

--

• Lane reductions
in Chelsea Street,
16th Street and 1st
Ave

--

• Reductions in
lanes on Chelsea
Street; impacts on
Chelsea/Medford
Street intersection.

--

- Interference
with access to
proposed
biomedical center;
traffic disruptions
on 16th St.

- Partial loss of
currently vacant
BRA parcel
proposed for
development;
impact on BRA's
master plan for
Navy Yard

--

--

--

--

--

--

--

--

Historic I Archaeological

• CSO facility
located in a
historic district

- Construction in - CSO facility
a historic district.
located in a
historic district

INSTITUTIONAL
Inst.Considerations &
Develpt. Plan

• Loss of portion
of William J Barry
Playground

• Loss of
portion of
William J Barry
Playground

--

--

• Interference
with access to
Building 114; loss
of proposed park;
traffic disruptions
on 16th St

• Loss of
proposed park;
impact on
Charlestown
Navy Yard Master
Plan

CZ:CZM

- Construction
impacts on coastal
parkland

• Pem1anent
loss of portion of
park.

--

--

--

--

• Facility and
outfall
construction may
affect water
quality

NAT. RES.
Surface Water

Legend:

0

=

Minor or no impact

-

=

Moderate impact

•

=

Major impact

--

.Facility and
outfall construction
may affect water
quality
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16.5.1 Cost Comparison of Alternatives

The costs presented in Table 16.5-1 include capital (without site acquisition), site acquisition,
total capital (including site acquisition), annual O&M, and net-present-value costs. As indicated
in the table, Site A1 had the lowest capital cost (including site acquisition) of the four screening
and disinfection facilities, followed by Sites A2, B1, and B2. While the site acquisition costs
vary among the sites, these variations would not affect the cost ranking of the alternatives if
capital cost (without site acquisition) was used to rank the sites. Each of the four facilities
would be identical in terms of facility size and equipment, except that Site B2 would not require
a chlorine contact tank. The additional pipe necessary to carry the flow to Site B2 and the
presence of RCRA contaminated soils on site result in a higher capital cost compared to
Sites A1, A2, and Bl.

The cost to construct an off-line storage conduit on Site A2 was significantly less than the cost
of any of the screening and disinfection facility alternatives. The net present value of the offline storage conduit alternative would be $1,624,000 less than that of the lowest-cost screening
and disinfection alternative. Both the capital and annual O&M cost components of the netpresent-value cost would be less than for any of the screening and disinfection alternatives.

16.5.2 Construction Risk and Performance Reliability Comparison of Alternatives

The construction risk factors include site considerations, pipeline route considerations,
geotechnical considerations, contamination, and O&M considerations (Table 16.5-1). These
factors facilitate comparison of certain aspects of project construction and O&M that cannot be
fully quantified in terms of cost. As described in Chapter 11 of the DEIR, each factor is
designated as an advantage (A), disadvantage (D), or neutral (neither an advantage or
disadvantage) (N) when compared among the alternatives under consideration.
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Among the screening and disinfection facility alternatives, Site A1 appears to have the lowest
construction risk. It is in close proximity to the existing BOS019 CSO outfall, as is Site A2.
However, construction operations on Site A2 would be somewhat more constrained by the Tobin
Bridge compared to Site Al. Both Sites Bland B2 are farther from the BOS019 outfall and
would require longer piping runs. Site B 1 is a constrained site, and, while a chlorine contact
tank at Site B2 would not be required, RCRA contaminated soil is present on this site, and a pile
foundation would be required. There are no significant differences in performance reliability
factors among the screening and disinfection facility alternatives.

In terms of construction risk factors, the off-line storage conduit alternative on Site A2 would
have lower construction risk than the screening and disinfection alternatives. This lower risk is
mainly due to the simpler nature of the alternative, which suggests that it would be more straight
forward to construct. The major difference between the screening and disinfection and off-line
storage conduit alternatives is in terms of performance reliability. The off-line storage conduit
would not require as much equipment, instrumentation, or controls as a screening and
disinfection facility. This would simplify operations during CSO activations and would require
less maintenance.

The off-line storage conduit would be sized to achieve four overflows in the typical year. On an
annual basis, the off-line storage conduit would achieve lower fecal coliform, TSS, and BOD
loadings than the screening and disinfection alternatives. An underflow baffle would be
installed in CSO regulator RE019-2 to provide floatables control for the four overflows a year.

16.5.3. Environmental Comparison of Alternatives After Mitigation

The major long-term impacts associated with construction of the screening and disinfection
facility or off-line storage conduit at any of the proposed locations are generally community and
institutional issues. The principal issue with location of the BOSO 19 screening and disinfection
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facility at Site Al is the loss of recreational area as a result of construction of the facility,
although Massport has also expressed concern about construction issues under and adjacent to
the Tobin Bridge. At Sites Bl and B2 within the Charlestown Navy Yard, the principal issue is
the loss of development potential of the sites. The storage conduit option would have fewer
impacts than any of the screening and disinfection facility alternatives because it would not
impinge on recreational area nor would it preclude the development of a currently vacant parcel.
The screening and disinfection facility at Site A2 would also have relatively few long-term
impacts because it would be located under the Tobin Bridge and consequently would not result
in loss of development potential or open space.

The storage conduit and the screening and disinfection facility at Site A2 also fare better than the
other alternatives with respect to short-term impacts. All of the options would have moderate
noise and traffic issues, but Sites Al, Bland B2 would result in major construction-related
impacts on recreational areas or existing facilities.

16.5.4 Preferred Alternative

The off-line storage conduit at Site A2 has the lowest capital, annual O&M, and net present
value cost of all the alternatives evaluated. The construction risk and performance reliability
factors also favor the off-line storage conduit on Site A2 compared to the screening and
disinfection facility alternatives. The environmental and institutional impacts also support the
selection of the off-line storage conduit alternative. The off-line storage conduit alternative at
Site A2 was therefore selected as the preferred alternative for the Charlestown BOS019 Storage
Conduit project.
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16.6 OPTIMIZATION OF THE PREFERRED ALTERNATIVE

This section presents an analysis of the feasibility of optimizing the preferred alternative to
provide a higher level of CSO control. As noted above, the DEIR recommended alternative
involved construction of a 12-by-12-foot, 365-foot-long storage conduit, with a total volume of
390,000 gallons. The storage conduit would reduce the activation frequency at outfall BOS019
to approximately four times per year. Following submittal of the DEIR, alternatives were
identified to incrementally improve the performance of the DEIR recommended alternative.
These alternatives involved either providing a larger storage volume, or combining the storage
conduit with another CSO control technology such as disinfection.

The approach to optimizing the recommended plan was to assess the cost-effectiveness,
performance, and receiving water benefits for a range of incrementally higher levels of control.
Benefits were assessed in terms of the "inherent" benefit of removing more pollutants from a
receiving water, and the impact of incrementally higher levels of control on attainment of uses in
the receiving water.

16.6.1 CSO Volumes and Pollutant Loads

Table 16.6-1 presents the cost and performance of the DEIR recommended plan and a range of
incrementally higher controls. The table presents annual activation frequency, annual treated
and untreated discharge volume, percent reduction in annual load of fecal coliform bacteria,
BOD and TSS, and cost data. The sizing and performance of the alternatives are discussed
below, and the cost data are discussed in the next section.

For the alternatives listed, the 390,000-gallon storage conduit was the recommended alternative
presented in the DEIR. The 410,000-gallon storage conduit would provide capture for all but
two storms in the typical year, while the 720,000-gallon conduit would provide capture of the
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TABLE 16.6-1. COST EFFECTIVENESS OF INCREMENTALLY HIGHER LEVELS
OF CSO CONTROL FOR BOS019
Annual Activation
Volume (mg)
Annual
Activation
Frequency

($)

($)

--

--

--

--

0

75

75

75

$3,780,000

$43,700

0.58

0

83

83

83

$3,880,000

0

0

0

100

100

100

12

0

3.45

99.96

0

2

0

0.58

99.99

83

3.45

0

12x 12x365 ft, 390,000 gal Storage Conduit

4

0.85

12xl2x380 ft, 410,000 gal Storage Conduit

2

12xl2x670 ft, 720,000 gal Storage Conduit

12xl2x380 ft, 410,000 gal Storage Conduit
with Disinfection

O&M Cost

--

12

Screening & Disinfection at
Site A2

Capital Cost
Including Site
Acqu. 1
TSS

Treated

Future Planned Conditions

Fecal
Coliform

Net Present Value Per Annual Pollutant
Load Removed

BOD

Untreated

Alternative

Percent Reduction in Annual
Pollutant Load

Notes: (1) Costs for storage conduit alternatives also include costs for an underflow baffle in regulator RE019-2.
(2) N/ A = Not applicable; screening and disinfection provides no removal of BOD.
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Net
Present
Value($)

Fecal
Coliform
($/count x 10!)

BOD
($/lb)

TSS
{$/lb)

--

--

--

$3,346,000

$63

$1,958

$1,091

$43,700

$3,337,000

$57

$1,782

$993

$5,980,000

$43,700

$4,918,000

$70

$2,193

$1,221

5

$5,100,000

$98,000

$5,097,000

$73

N/A(2l

$25,400

83

$4,380,000

$53,200

$3,823,000

$54

--

$2,041

$1,138
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largest storm in the typical year. For the peak flow corresponding to the largest storm in the
typical year, the detention time in the storage conduit would be just under one hour. For the
alternative that combined the 410,000 gallon storage conduit with disinfection, the effluent fecal
coliform density was assumed to be 20011 OOrnl. Sodium bisulfite dechlorination would be
provided at the downstream end of the storage conduit for that alternative. All flow into the
conduit would be treated by disinfection, whether or not the conduit discharged to the outfall, to
assure that the two discharges per year were properly dosed. An approximately 350-square-foot
structure at grade would be required to house the disinfection and dechlorination equipment.

As indicated in Table 16.6-1, the 390,000-gallon storage conduit alternative would reduce the
annual CSO discharge frequency from 12 to four activations per year. The annual CSO
discharge volume would be reduced from 3.45 mg to 0.87 mg, a 75 percent reduction. Because
pollutant load reductions are proportional to CSO volume reductions, the 390,000-gallon storage
conduit alternative would also reduce annual fecal coliform, BOD, and TSS loads by 75 percent.
)

Extending the storage conduit by 15 feet for a 410,00-gallon capacity would reduce the annual
activation frequency to two times in a typical year, and would provide an 83 percent reduction in
annual CSO volume and pollutant load. The conduit would have to nearly double in length (to
670 feet) to capture the largest storm in the typical year.

If a screening and disinfection facility were located at Site A2, the annual CSO discharge
frequency and volume would remain at 12 and 3.45 mg, respectively. The annual effluent fecal
coliform load would be reduced by 99.96 percent, although the TSS and BOD loads would not
be significantly reduced. The combination storage conduit and disinfection alternative would
achieve an 83 percent reduction in annual overflow volume, along with a 99.99 percent
reduction in fecal coliform density in the two remaining discharges.
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16.6.2 Cost-Effectiveness Analysis

The cost-effectiveness of providing an incrementally higher level of CSO control than the DEIR
recommended plan was assessed by quantifying the benefit in two ways:

•

The "inherent" benefit of removing an additional increment of pollution

•

The effect that the removal of the additional increment of pollution has on
attainment of uses and overall water quality in the receiving water

From the point of view that removal of an increment of pollution from a receiving water would
be inherently better for the receiving water than not removing the increment of pollution, an
appropriate measure of cost-effectiveness is the unit cost to remove the additional increment of
pollution. Table 16.6-1 presents the capital cost, O&M cost, and net present value for the range
of levels of CSO control addressed in the optimization analysis, along with the net present value

)

per annual unit of pollutant load removed.

Based on the net present value per annual pollutant load removed in Table 16.6-1, extending the
DEIR recommended storage conduit by 15 feet was the most cost-effective level of CSO control
in terms of achieving control of BOD and TSS, followed by the DEIR recommended storage
conduit, and the combination of storage conduit and disinfection. In terms of fecal coliform load
removal, the 410,000-gallon storage tank with disinfection would be slightly more cost-effective
than the 410,000 storage tank without disinfection.

There were no clearly defined criteria by which to judge whether the inherent benefit of an
incrementally greater level of pollutant removal justified optimizing a project beyond the most
cost-effective alternative in terms of cost per unit pollutant load removed. From Table 16.6-1, it
was apparent that moving from the 390,000-gallon storage conduit to the 410,000 gallon storage
conduit would involve a 3 percent increase in capital cost, and would achieve an 8 percent

16-83

Charlestown BOS019 Storage Conduit

greater reduction in annual pollutant load. However, the annual activation frequency would be
reduced by half, to two per year. This appeared to be an appropriate tradeoff, regardless of
whether the incremental increase in pollutant load reduction had a significant impact on
receiving water quality and attainment of uses . Further increasing the length of the conduit to
capture the largest storm in the typical year, however, would involve a 60 percent increase in
cost to achieve a 17 percent greater reduction in annual pollutant load. This did not appear to be
an appropriate tradeoff.

It did not appear that further lengthening the storage conduit by smaller increments beyond
380 feet (for example, by another 15 feet) would be appropriate, due to site constraints. At the
southeast end of the storage conduit, the site is bounded by the intersection of Chelsea and
Medford Streets, while at the northeast end, the site is bounded by Chelsea Street, the Little
Mystic Channel, and the Tobin Bridge footings. The 12-by 12-foot cross section is approaching
the largest precast rectangular conduit section that could be transported over the road.

)
The relative cost-effectiveness of adding disinfection and dechlorination to the 410,000-gallon
storage conduit is less easy to define. Disinfection would increase the net present value of the
project by approximately 15 percent. On an annual basis, the improvement in fecal coliform
load reduction would be from 83 to nearly 100 percent. This reduction would occur during the
two storms in the typical year that would exceed the capacity of the storage conduit.
Non-monetary impacts of adding disinfection and dechlorination would include:

Visual and siting impacts associated with the approximately 350-square-foot
above-grade structure to house the equipment
Chemical deliveries in proximity to a residential area
Additional O&M complexity of the disinfection/dechlorination equipment and
instrumentation

)
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Figures 16.6-1 to 16.6-3 present the predicted fecal colifonn densities in Boston Harbor from the
Mystic/Chelsea River confluence to South Dorchester Bay for one day after the start of the
3-month storm. Figure 16.6-1 presents fecal coliform density from all sources under future

)

)
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planned conditions. Figure 16.6-2 presents fecal coliform density from all sources except CSO
under future planned conditions. Figure 16.6-3 presents fecal coliform density from all sources
under the recommended plan.

Figure 16.6-1 indicates that in the Upper Inner Harbor in the vicinity of outfall BOS019, the
swimming standard for bacteria is violated during the 3-month storm under future planned
conditions. Figure 16.6-3 indicates that under the recommended plan, the swimming standard is
not violated during the 3-month storm for this reach of the Upper Inner Harbor. This finding is
consistent with the BOSO 19 storage conduit being of sufficient size to capture the 3-month
storm. Figures 16.6-4 to 16.6-6 present similar information for the 1-year storm. Figures 16.6-4
and 16.6-6 show the impact of the predicted activations at outfalls along the Mystic
River/Chelsea Creek Confluence and on the Upper Inner Harbor during the 1-year storm.
Figure 16.6-5 indicates that total elimination of all CSO discharges would result in attainment of
the swimming standard in the Upper Inner Harbor during the 1-year storm, however the average
)

fecal colifonn density would be between 88 and 200/100 mi.

Figures 16.6-1 to 16.6-6 indicate that improvement of the performance of the recommended
plan, even to the point of total elimination of CSO discharges, would not change the level of use
attainment in the Upper Inner Harbor during the most common wet weather events, due to the
impact of other sources of pollution.

For these reasons, it is appropriate to optimize the DEIR recommended alternative by extending
the storage conduit an additional 15 feet, thereby reducing the annual activation frequency from
four to two in the typical year. The differences in short-term and long-term environmental
impacts between the 365-foot and 380-foot long conduit would not be significant. If, in the
future, reductions in pollutant loads from other sources warrant a higher level of CSO control in
the Upper Inner Harbor, then the cost-effectiveness ofthe other options discussed above could

)
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)

be reassessed. Either disinfection or additional storage volume could potentially be added
without excessive disruption to the recommended storage conduit.

To summarize, the preferred alternative for CSO control of outfall BOSO 19 is to provide a 12foot by 12-foot by 380 foot-long storage conduit, with a total storage volume of 410,000 gallons.

As described in Chapter 11 of the DEIR, all capital costs presented in both the Draft and the
Final CSO Facilities Plan/Environmental Impact Reports were based on construction costs that
had been adjusted to an estimated December 1997 Boston-area Engineering News Record
Construction Cost Index (ENR CCI) of 6754.6. Just prior to completion of the FEIR, the
MWRA developed a revised estimate of the December 1997 ENR CCI of 6970.0. Using the
revised ENR CCI, the total capital cost of the BOS019 Storage Conduit project, including the
underflow baffle for regulator REO 19-2, would be as follows:

)

Capital cost, not including site acquisition -

$3,758,000

Site acquisition cost -

$ 235,000

Total capita cost, including site acquisition -

$3,993,000

16.7 ENVIRONMENTAL EVALUATION

Environmental issues that have been affected as a result of changes in the recommended
alternative, or as a result of new or updated infonnation obtained since the issuance of the DEIR,
are discussed in this section. If particular environmental parameters are not affected by changes
in the recommended alternative or by new information, the description of effects as presented in
the DEIR is not repeated here. The reader is referred to Chapter 19, Sections 19.4 and 19.5, of
the DEIR.

)
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16.7.1 Baseline Environmental Conditions

No substantial changes have been identified in baseline environmental conditions in the vicinity
of the proposed Charlestown BOSO 19 Storage Conduit project since publication of the DEIR.

16.7.2 Environmental Impacts

Since the DEIR, changes to the Charlestown BOS019 Storage Conduit project have been
proposed that would increase the area affected by construction. Optimization analysis of the
DEIR recommended storage conduit plan indicated that a higher level of CSO control could be
obtained at a relatively low cost by increasing the storage capacity of the conduit from 390,000
gallons to 410,000 gallons (See Section 16.6). The additional storage capacity would be realized
by maintaining the recommended cross-section of the conduit but increasing the length by
15 feet, for a total conduit length of 380 feet (See Figure 16.4-12). The location of the
southwestern end of the conduit near Medford Street would remain the same, but the opposite

)

end of the conduit and the odor control facility would be extended 15 feet farther northeast
(closer to Little Mystic Channel) than proposed in the DEIR. In addition, the two tide gates
have been relocated adjacent to the diversion structure just downstream of regulator RE019-2
near the junction of Chelsea and Medford Streets (See Section 16.4). No tide gates would be
required at the two downstream manholes as indicated in the DEIR.

Traffic. Increasing the length of the conduit would not result in impacts on traffic greater than
those presented in the DEIR. Construction of the diversion structure, tide gates, and connection
to the storage conduit in Chelsea Street would result in reduction in lanes on Chelsea Street and
may prevent truck turns to and from Medford Street, producing major short-term impacts.
However, by minimizing the work area to maintain two-way traffic on Chelsea Street, locating
the diversion structure away from Medford Street to the extent possible, performing construction

)
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at night or during non-peak hours , and/or possibly rerouting truck traffic on Medford Street to
Moran Terminal via Terminal Street would reduce the impacts to a moderate level.

Institutional Issues. Coordination with Boston Parks and Recreation Department indicated that
the bleachers at Barry Field were installed prior to the Tobin Bridge, which effectively cuts them
off from the ballfield (Boston Parks & Recreation Department, 1997). The department indicated
that the bleachers are very seldom used and it would not object to their being destroyed .

Filled Tidelands. Extension of the storage conduit 15 feet closer to the Little Mystic Channel
would place the northeast end of the conduit and the odor control facility on filled tidelands
within Chapter 91 jurisdiction, and consequently, a Chapter 91 license would be required.
Location of the odor control facility on filled tidelands would be considered a moderate longterm impact. While Chapter 91 regulations do not specifically mention odor control facilities ,
the facility is an accessory
)

to

the storage conduit and would therefore be considered a water-

dependent use.

Construction of the conduit and odor control facility would be considered a moderate short -term
impact. Chapter 91 regulations specifically indicate that "discharge pipes, outfalls, tunnels , and
diffuser systems for the conveyance of storm water, wastewater or other effluents to a receiving
waterway" (310 CMR 9.00) are water-dependent uses. The construction and long-term impacts
could be mitigated to minor through maintenance of access to the ballfield and waterfront during
construction and operation of the conduit and associated facilities .

Wetlands. The extended storage conduit would place the odor control facility within 120 feet of
Little Mystic Channel. There would be no long-term impacts since the facility would be located
outside of the 100-foot buffer zone. However, it is likely that construction of the facility would
result in short-term minor impacts on the buffer zone .

)
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CHAPTER17
CHARLESTOWN BOS017 HYDRAULIC RELIEF

The Charlestown BOS017 Hydraulic Relief project will reduce untreated CSO discharges from
this outfall to twice in a typical year. By intercepting flow in the combined sewers upstream of
existing CSO regulator RE017-3, which discharges CSOs to outfall BOS017, wet-weather flow
that presently discharges into the Mystic River near the Schrafft Center parking lot will be
conveyed to the MWRA interceptor serving this area. About 130 feet of 30-inch conduit and
one manhole will be required to divert flow from two combined sewers tributary to RE017-3 and
direct this flow to the MWRA Cambridge Branch Sewer. The conceptual planning
recommendation for outfall BOSO 17 was for a screening and disinfection facility to treat CSO
discharges. Additional information became available during the development of treatment
facility project concepts, however, resulting in the hydraulic relief alternative, as presented in the
Draft CSO Facilities Plan/Environmental Impact Report (DEIR). The information presented in
this chapter is arranged as follows:

•

17.1 Introduction and Project Background. Describes the general features
and location of the project

•

17.2 Conceptual Planning Evaluations. Presents review of alternatives
evaluated for outfall BOS017 and the selection of a preferred alternative in the
conceptual planning phase; introduces proposed change to conceptual planning
preferred alternative

•

17.3 Project Objectives and Design Criteria. Defines objectives and CSO
control goals, and summarizes key criteria

•

17.4 Engineering Evaluation. Presents layout, costs, and construction risk
factors

•

17.5 Comparison of Alternatives. Documents the selection of hydraulic relief
over screening and disinfection facility alternatives

•

17.6 Optimization of Preferred Alternative. Presents cost/performance
analysis and site-specific considerations to optimize the recommended alternative
to achieve a higher level of CSO control
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•

17.7 Environmental Evaluation. Presents an update on environmental
information or analyses on the preferred alternative since the DEIR

17.1 INTRODUCTION AND PROJECT BACKGROUND

The BOS017 CSO outfall discharges to the Mystic River near its confluence with Chelsea Creek
and near the Schrafft Center parking lot, as shown in Figure 17.1-1. The one regulator tributary
to the outfall (REO 17-3) is located in Medford Street, in front of the Schrafft building. CSO
regulator REO 17-3 has an upstream tributary area of approximately 107 acres and directs dryweather flow to the Cambridge Branch Sewer (CBS). During wet weather, excess wet-weather
flow is directed to the BOS017 CSO outfall. Combined sewer system piping and connections
are presented schematically in Figure 17.1-2.

During moderate rain events (e.g., the 3-month storm), combined sewer inflow can exceed the
capacity of the 18-inch dry-weather flow connection from RE017-3, resulting in the discharge of
untreated combined sewage to the Mystic River. During more extreme rain events (e.g., the
1-year storm), flow can also back up in the 18-inch dry-weather flow connection from the CBS,
adding to the volume of CSO discharged.

Under future planned conditions, outfall BOSO 17 is predicted to activate approximately 16 times
a year, with an annual discharge volume of approximately 2.47 million gallons. During the
extensive planning phase of the MWRA's overall CSO control program, which culminated in
December 1994 with the submittal of the Final CSO Conceptual Plan and System Master Plan
(the Conceptual Plan) (MWRA, 1994), a screening and disinfection facility was selected to
control CSOs at outfall BOS017. Alternatives evaluated during the conceptual planning process
are presented in more detail in Section 17 .2, along with the factors that led to the development of
the hydraulic relief alternative. The preferred hydraulic relief alternative is presented in detail in
Section 17 .4.
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)
17.2 CONCEPTUAL PLANNING EVALUATIONS

This section presents a review of the methodology and CSO control alternatives developed
during conceptual planning, leading to the selection of a preferred alternative in the Conceptual
Plan. This section also introduces the proposed change to the conceptual planning preferred
alternative.

17.2.1 Review of Conceptual Planning Alternatives

The conceptual planning process encompassed both water-quality-based and technology-based
evaluations of CSO control alternatives. While a review of the overall process is presented in
Chapter 4, the intent of this section is to review the technology-based evaluations conducted in
conceptual planning demonstrating that the preferred alternatives presented in the Conceptual
Plan represented the best available technology (BAT) economically achievable for each outfall.

)
As described in Chapter 4, conceptual planning evaluations of CSO control alternatives involved
a series of screening steps. Alternatives or technologies that passed a given screening step were
developed and evaluated in greater detail for the next screening step. For the initial screening
step, outfalls were grouped by hydraulically related systems, and the applicability of each of the
basic CSO control technologies presented in Chapter 4 to each outfall or group of outfalls was
assessed. Using preliminary SWMM simulations and system knowledge, certain technologies
and outfall consolidation options could be eliminated from further consideration without
developing cost and performance data. For outfall BOSO 17, the following technologies were not
considered feasible based on the initial screening process:

•

CSO relocation. A less-sensitive receiving water segment is not located in the
vicinity of outfall BOS017.

•

Hydraulic relief. Surcharging in the Cambridge Branch Sewer affects activation
of outfall BOSO 17, and the downstream hydraulic control for this system is the

)
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)
DeLauri Pumping Station in Charlestown. In preliminary evaluations, relief of
the interceptor system did not result in significant reductions in activations at
outfall BOSO 17. For this reason, hydraulic relief was not further evaluated in
conceptual planning. As described below, however, subsequent evaluations of
diversion of flow tributary to regulator REO 17-3 conducted during facilities
planning indicated that this alternative could provide a substantial level of CSO
control.
•

Primary treatment for the 3-month storm. Using the sizing criteria established for
a primary treatment tank, the volume of the tank would be greater than the
overflow volume from the 3-month storm for outfall BOS017.

•

Consolidation to treatment. The volume of the consolidation conduit between
outfalls BOS019 and BOS017 would be greater than the 1-year or 3-month storm
overflow volumes from those outfalls.

For the CSO control technologies that passed the initial screening process, information on cost,
performance, construction risk, public acceptance, water quality, construction-related impacts,
and long-term environmental impacts was developed in a matrix format for presentation in the
spring 1994 workshop series. The alternatives for outfall BOS017 that were presented in the

)

spring 1994 workshops included the following:

•

CSO elimination by system-wide sewer separation. While the cost presented for
this alternative includes only the combined area tributary to regulator RE017-3,
the performance of this alternative is based on complete separation of the
combined areas in Boston, Cambridge, Somerville, and Chelsea. Without
complete, area-wide separation, outfall BOS017 would continue to activate in
large storms due to backwater from the Cambridge Branch Sewer. The costs of
separating areas not directly tributary to outfall BOSO 17, but hydraulically
influencing the activation of the outfall, are included under the complete sewer
separation alternatives associated with other outfalls, such as BOS019, and the
Prison Point CSO Facility.

•

Individual Storage Tank ( 1-year storm). This alternative involved constructing a
storage facility in the vicinity of outfall BOSO 17 of sufficient size to capture the
1-year storm. The contents of the storage tank would be returned to the
Cambridge Branch Sewer after the end of the storm.

)
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•

Primary treatment ( 1-year storm). This alternative was similar to the storage
alternative, except that the tank would be sized to provide primary treatment for
the peak flow from the 1-year storm. The CSO volume from smaller storms
would be completely stored by the facility and returned to the Cambridge Branch
Sewer following the storm.

•

Screening and disinfection (1-year storm). This alternative involved locating a
screening and disinfection facility with dechlorination sized for the 1-year storm
in the vicinity of outfall BOS017.

•

Local sewer separation (3-month storm). This alternative involved separating
only the combined area tributary to regulator RE017-3, and was predicted to
control overflows from the 3-month storm. The regulator would remain open to
provide relief for storms larger than the 3-month storm.

•

Individual storage tank (3-month storm). This alternative was similar to the
1-year storage alternative, except that the tank would be sized to capture the
3-month storm. Flow in excess of the 3-month storm volume would be
discharged without treatment.

•

Consolidation/storage with outfall BOS019. This alternative involved a
consolidation conduit between outfalls BOSO 19 and BOSO 17, sized to capture
either the 1-year or the 3-month storm volumes from both outfalls. Flow in
excess of the design volume would be discharged untreated.

Following the spring 1994 workshop, all of the above alternatives with the exception of the
consolidation/storage alternatives were carried forward for more detailed evaluation. For both
the 1-year and 3-month storm, the cost of the consolidation/storage alternatives was more than
double the combined cost of individual storage facilities at outfalls BOSO 17 and BOSO 19. Since
the individual storage facilities would provide the same level of control as the
consolidation/storage facilities, and the non-monetary factors did not clearly favor one
alternative over the other, the consolidation/storage alternatives were not evaluated further.

For the more detailed evaluations, outfalls were grouped by receiving water segment to facilitate
assessment of impacts on a receiving water basis. Alternatives for outfall BOS017 were
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therefore combined with alternatives for the following other CSO outfalls to develop overall
receiving water alternatives for the Mystic River/Chelsea Creek confluence:

•

CHE002 to CHE004 and CHE008 in Chelsea

•

BOS014 in East Boston

•

MWR205 from the Somerville Marginal CSO Facility

From the spring 1994 workshops, a total of six alternatives were carried forward for outfalls
MWR205 and BOS017, five for outfall CHE008, three for outfall BOS014, and two for outfalls
CHE002 to CHE004. Since it was not feasible to evaluate every possible combination of
outfall-specific alternatives, similar alternatives were combined to create a range of receiving
water alternatives. The range of controls evaluated for the receiving water generally reflected
the range of controls evaluated for each outfall.

For each of the receiving water alternatives, planning-level costs, performance, water quality
impacts, and siting issues were developed. Selection of a preferred alternative was based on a
combination of cost/performance evaluations, a rating and ranking methodology, and a
determination to allow attainment of critical uses in designated receiving waters.

For the Conceptual Plan, cost/performance curves were developed for the 3-month and 1-year
storms. Subsequent to the Conceptual Plan, improved modeling capabilities allowed
development of cost/performance curves on an annual basis. Curves were developed on an
individual project basis for cost versus CSO load removed as a percent of baseline CSO load,
and on a receiving water basis for cost versus total load removed as a percent of baseline total
load. Total loads included pollutant loads from CSO, stormwater, and upstream or boundary
sources, if applicable. For each case, curves were developed for fecal coliform bacteria, TSS
and BOD loads. The project-specific cost/performance curves for outfall BOS017 are presented
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in Figures 17.2-1 to 17.2-3, and the total load curves for the Mystic River/Chelsea Creek
confluence are presented in Figures 17.2-4 to 17.2-6.

The cost associated with complete sewer separation in Figures 17.2-1 to 17.2-3 reflects the
fraction of a system-wide sewer separation program cost that would be required to separate the
areas directly tributary to outfall BOS017. The cost associated with complete sewer separation
in Figures 17.2-4 to 17.2-6 reflects the fraction of a system-wide sewer separation program that
would be required to separate the areas tributary to the CSO outfalls to the Mystic River/Chelsea
Creek confluence. In both cases, the performance is based on implementation of a complete,
system-wide sewer separation program.

Figure 17.2-1 indicates that the most cost-effective alternative for controlling fecal coliform
bacteria loads in CSO from outfall BOSO 17 was to provide screening and disinfection of the 1year storm. From Figures 17.2-2 and 17.2-3, the most cost-effective alternative for controlling
BOD and TSS loads in CSO from outfall BOSO 17 was primary treatment of the 1-year storm.
From the receiving water monitoring and modeling conducted during conceptual planning, fecal
coliform bacteria from CSO was determined to contribute to non-attainment of water quality
standards in the Mystic River/Chelsea Creek confluence under future planned conditions. BOD
and TSS loads from CSO represented a relatively small percentage of the total BOD and TSS
loads to the Mystic River/Chelsea Creek confluence, and did not affect attainment of water
quality standards. Based on these considerations, the cost/performance analysis based on CSO
loads only supported selection of the most cost effective alternative for controlling fecal
coliform bacteria, and did not support selection of more costly alternatives that would provide a
higher level of control of BOD and TSS. This analysis therefore supported selection of
screening and disinfection as the preferred alternative for outfall BOS017.

Figures 17.2-4 to 17.2-6 present cost versus percent fecal coliform bacteria, TSS and BOD load
removal from all sources to the Mystic River/Chelsea Creek confluence. For the Mystic
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FIGURE 17.2-1. NET PRESENT VALUE VS ANNUAL CSO FECAL COLIFORM LOAD REDUCTION AS
A PERCENT OF BASELINE ANNUAL CSO LOAD FOR OUTFALL BOS017, PHASE 1 ALTERNATIVES.
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River/Chelsea Creek confluence, "all sources" includes CSO, stormwater, and upstream
boundary sources (Upper Mystic River). In Figure 17.2-4, the points for the complete sewer
separation alternative, and the alternative that included 3-month storage for the Somerville
Marginal Facility (MWR205) do not appear. Both alternatives would result in a net increase in
the total fecal coliform bacteria load to the Mystic River/Chelsea confluence. In the case of
complete sewer separation, the increase in load would be due to an increase in stormwater
discharge, and in the case of outfall MWR205, the increase would be due to storms larger than
the 3-month storm resulting in discharges from the storage facility without disinfection. In
Figures 17.2-5 and 17.2-6, the point for the complete sewer separation alternative does not
appear due to the increase in stormwater loads.

The substantial impact of stormwater and upstream flow was evident in that the highest level of
CSO control resulted in less than 20 percent removal of the total fecal coliform bacteria load,
and less than 10 percent removal of total TSS and BOD loads. A most cost-effective alternative
was not readily apparent from these figures. The alternative that included upgrading the
Somerville Marginal CSO Facility (MWR205), screening and disinfection at outfall BOSO 17,
outfall repair at CHE008, and interceptor relief for outfalls CHE002 to CHE004 was the lowest
cost alternative. It was apparent, however, that alternatives costing as much as six times more
would provide very little additional benefit to the Mystic River/Chelsea Creek confluence in
terms of reduction of total fecal coliform, BOD, and TSS loads. In this sense, these curves
supported screening and disinfection for outfall BOS017 as an appropriate level of control for
fecal coliform bacteria, BOD, and TSS loads from all sources to the Mystic River/Chelsea Creek
confluence.

A rating and ranking methodology was also used as a means to identify a potentially preferred
receiving-water-wide alternative. Each alternative was assigned ratings for specific criteria
under the categories of water quality impacts, cost, and site impacts. The ratings for the
alternatives under each category were summed, and a rank order was established for each
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FIGURE 17.2-4. NET PRESENT VALUE VS ANNUAL TOTAL FECAL COLIFORM LOAD REDUCTION
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category. The rank orders from the three categories were summed to obtain an overall rank
order for the alternatives.

The cost, water quality impact, and siting rank orders for the receiving-water-based alternatives
for the Mystic River/Chelsea Creek Confluence, including outfall BOSO 17, are presented in
Table 17.2-1. For each category, "1" was the highest rank. Detailed backup for the rankings is
included in the appendices to the Conceptual Plan. As indicated in Table 17.2-1, two receiving
water alternatives shared the highest rank based on the three evaluation categories. The BOSO 17
component of one of these alternatives was storage of the 3-month storm, and the other was
screening and disinfection of the 1-year storm.

While the rating and ranking methodology identified both storage of the 3-month storm and
screening and disinfection as the preferred alternative, the cost/performance evaluation described
above indicated that screening and disinfection would be the most cost effective alternative for
outfall BOSO 17. Since no critical uses (swimming, shell fishing) had been defined for the
Mystic River/Chelsea Creek confluence, screening and disinfection was selected as the
recommended alternative for outfall BOS017 in the Conceptual Plan.

17.2.2 Proposed Change to Conceptual Planning Recommendation

Based on the Conceptual Plan, facilities planning activities were initiated to develop a preferred
screening and disinfection alternative for outfall BOS017. Alternative facility sites and
treatment technologies were developed. Three alternative sites for the proposed screening and
disinfection facility were recommended for more detailed evaluation as a result of site screening
constructed in the Interim Assessment ofFacility Siting (IAFS) report (MWRA, 1995). CSO
control technology alternatives for floatables control and disinfection! dechlorination were
developed for each of the alternative sites, and preliminary site layouts were developed based on
the preferred technologies. For the BOS017 project, the site layouts involved the diversion of

17-17

Charlestown BOS017 Hydraulic Relief

TABLE 17.2-1. SUMMARY OF ALTERNATIVE EVALUATION RANKINGS FOR
THE MYSTIC RIVER/CHELSEA CREEK CONFLUENCE

Cost
Rank

Performance/
Water
Quality
Impact Rank

Siting
Rank

Sum of
Ran kings

Complete Sewer Separation

3

3

2

8

Storage of 1-Year Storm
Individual Storage Tanks, MWR205, BOS014, BOS017,
and CHE008

2

2

2

6

Primary Treatment of 1-Year Storm
Individual Treatment Facilities, MWR205, BOS017,
and CHE008
Individual Storage Tanks at BOS014

2

2

2

6

Less Than Primary Treatment of 1-Year Storm
Dechlorination at MWR205
Screening and Disinfection at BOS014, BOS017 and
CHE008

2

1

2

5

Storage of 3-Month Storm
Individual Storage Tanks, MWR205, BOS017 and
CHE008
Floatables Control, BOS014

2

2

3

7

Mixed Control of 3-Month Storm
Primary Treatment at MWR205
Individual Storage Tank, CHE008 and BOS017
Floatables Control, BOS014

1

2

2

5

CSO Control Alternative

flow from the existing outfall pipe into a connecting conduit to the facility, then either returning
the facility effluent back to the existing outfall or constructing a new outfall to the Mystic River.
The required connecting conduits were 42 inches in diameter, and ranged in length from 400 to
800 feet long. The screening and disinfection facility would be approximately 40 feet by 60
feet, and about 15 feet high.
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Basis for Project Change. While a screening and disinfection facility alternative was being
developed, detailed hydraulic simulations of the Cambridge Branch Sewer and the conduits
associated with regulator REO 17-3 were conducted. In reviewing the results of the hydraulic
simulations, it was noted that the 3-month storm hydraulic gradient at regulator RE017-3 was
predicted to be significantly higher than the hydraulic gradient in the Cambridge Branch Sewer
at the location of the dry-weather flow connection from regulator REO 17-3. This result
suggested that the approximately 800-foot-long dry-weather flow connection could be restricting
flow from regulator RE017-3 to the Cambridge Branch Sewer during wet-weather events up to
approximately the 3-month storm. During the 1-year storm (and larger storms), the hydraulic
gradient in the Cambridge Branch Sewer was predicted to be higher than the hydraulic gradient
at regulator RE017-3. This condition indicated that during larger events, outfall BOS017
provided some relief of high interceptor flows, as well as relief of the local system. These
analyses suggested that during storms up to approximately the 3-month storm, it might be
possible to direct more flow from the BOS017 tributary area to the interceptor system, and
thereby reduce CSO activation frequencies.

Given these considerations, work on the development of screening and disinfection facility
alternatives was temporarily suspended while hydraulic relief alternatives were developed for
outfall BOSO 17. When it became apparent that the hydraulic relief alternatives could provide a
sufficiently high level of CSO control to allow attainment of the Bcso standard in the Mystic
River/Chelsea Creek confluence, at a fraction of the cost of the screening and disinfection
facilities, the screening and disinfection alternatives were not developed further. Additional
details on the hydraulic relief alternatives are presented under Section 17.4, Engineering
Evaluation.

17-19

Charlestown BOS017 Hydraulic Relief

17.3 PROJECT OBJECTIVES AND DESIGN CRITERIA

This section presents the specific project objectives and key design criteria for the Charlestown
BOS017 Hydraulic Relief project.

17.3.1 Project Objectives

While the focus of the project has shifted from a screening and disinfection facility to hydraulic
relief, the objectives of the project have remained the same. In conjunction with other projects
tributary to the Mystic River/Chelsea Creek Confluence, the primary objective of the BOS017
project is:

•

Reduce the load of fecal coliform bacteria and floatables discharged to the Mystic
River/Chelsea Creek Confluence to a sufficient level to allow compliance with
water quality standards

The ultimate attainment of water quality standards in the Mystic River/Chelsea Creek
Confluence will be contingent on the control of non-CSO sources of pollution, which include
both stormwater and non-point sources. Stormwater and upstream river flow have been shown
to be significant contributors of pollution to the Mystic River/Chelsea Creek Confluence,
particularly on an annual basis.

17.3.2 Design Criteria

The basis of design for this hydraulic relief project includes flows and loads, pipeline design
criteria, and geotechnical considerations. These are discussed in the paragraphs that follow.

Flows and Loads. Flow criteria pertain to both the hydraulic relief and CSO control aspects of
this project, while the load criteria pertain only to CSO control. Peak flows in the combined
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sewers tributary to the proposed hydraulic relief project are presented in Table 17.3-1 for a range
of design storms. Peak flows are based on conditions with the preferred alternative constructed
and for future planned conditions without the hydraulic relief project. CSO volumes and
corresponding pollutant loads are presented in Table 17.3-2 for the 3-month storm, 1-year storm,
and typical year conditions. This table presents CSO volumes and pollutant loads with the
preferred alternative and under future planned conditions.

TABLE 17.3-1. PEAK FLOWS IN TRIBUTARY COMBINED SEWERS FOR BOS017
HYDRAULIC RELIEF PROJECT

I

Summar~

Design Storm

Peak flow in
24"x30" CS (mgd)
FPC

3-month, 24-hour
1-year, 24-hour

PA

I

of Peak Flows

Peak flows in
20" CS (mgd)

Peak Flow in
Regulator RE017-3
24"x30" Influent
Conduit (mgd)

FPC

PA

FPC

PA

Peak Flow out of
Regulator RE017-3
18" DWF
Connection (mgd)
FPC

PA

7.8

35.7

2.1

2.1

7.0

1.6

4.7

3.3

15.3

30.3

3.9

3.9

9.0

1.2

4.4

2.2

Note: Refer to Figure 17.1-2, Existing Piping Flow Schematic

TABLE 17.3-2. PREDICTED CSO VOLUMES AND POLLUTANT LOADS
FOR BOS017 INTERCEPTOR RELIEF PROJECT
Loads Discharged to Mystic River/Chelsea River Confluence

Volume (mg)

Fecal Coliform
Bacteria
(counts x 109)

BOD (lbs)

TSS (lbs)

FPC

PA

FPC

0.00

2,340

0

134

0

75

0

0.51

0.04

3,660

733

210

42

117

23

2.47

0.23

50,300

5,090

2,884

292

1,607

163

Condition

FPC

PA

3-month storm

0.12

1-year storm
Annual

FPC=future planned conditions
PA=preferred alternative
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Pipeline Design Criteria. Criteria for the sizing and layout of pipe and appurtenances, and for
the installation of new pipe, are presented in Appendix D of the DEIR. In addition to typical
performance characteristics, such as minimum velocities to prevent solids deposition, the
Charlestown BOSO 17 Hydraulic Relief project must perform adequately in terms of CSO
control. The measure of CSO performance is to minimize the untreated CSO discharges in a
typical year to the extent feasible and consistent with the attainment of the Bcso water quality
standard. Based on an annual simulation using the SWMM model, two CSO discharges are
predicted following implementation of the hydraulic relief project.

Geotechnical Considerations. Subsurface conditions, such as soil types, depth and type of
rock, groundwater, and underground manmade structures, impose criteria on the design of the
hydraulic relief pipeline. One new boring was conducted in the project area; however, it was not
located in the vicinity of the proposed interceptor relief project area. Consequently, subsurface
information was obtained from three available existing borings located approximately
350 feet from the project area. The borings indicated 5 to 13 feet of fill at the surface, underlain
by 0 to 10 feet of organic silts and peat. The silt and peat layer was underlain by 0 to 4 feet of
sand and gravel or 0 to 7 feet of marine clay.

No subsurface environmental samples were collected in this area. Based on land use in the area,
it was determined that the soil may contain some level of contamination but that the level of
contamination would most likely be below the reportable concentrations regulated under the
Massachusetts Contingency Plan (MCP) and Resource Conservation and Recovery Act (RCRA).

17.4 ENGINEERING EVALUATION

As previously described and shown in Figures 17.1-1 and 17.1-2, CSO regulator RE017-3 is
located in Medford Street near the intersection with Main Street and Bunker Hill Street. The
two community sewers that are tributary to REO 17-3 are the 24- by 30-inch Medford Street
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sanitary sewer and the 24- by 30-inch Main Street combined sewer. The regulator is a restricted
outlet type and discharges excess wet-weather flow to a 63- by 66-inch brick outfall pipe that is
tributary to outfall BOS017. Regulator RE017-3 also conveys flow to the 78- by 86-inch
Cambridge Branch Sewer through an interceptor connection that consists of approximately
150 feet of 18 inch pipe upstream of 650 feet of 15-inch pipe. The interceptor connection passes
under the Route 99 underpass in Sullivan Square before connecting to the Cambridge Branch
Sewer. When the depth of flow in RE017-3 exceeds the height of the weir constructed under the
SOP program (refer to System Optimization Plans for CSO Control, MWRA, 1993a), overflows
to outfall BOS017 occur. In most storm events (e.g., storms up to about the 3-month storm),
overflows are generally due to local system flows exceeding the capacity of the 800-foot-long
interceptor connection. During larger events, surcharging in the CBS also can contribute to
CSOs at outfall BOSO 17.

This detailed understanding of the causes of CSO discharges from RE017-3 and outfall BOS017
was developed during the process of developing flows to size the screening and disinfection
facility alternatives. This understanding indicated that it might be possible to meet the CSO
control goal established for the Mystic River/Chelsea Creek Confluence at outfall BOS017 by
relieving flow that could not reach the Cambridge Branch Sewer due to the restrictive capacity
of the 800-foot-long interceptor connection. Such a solution would eliminate the need for a
screening and disinfection facility. This finding suggested that a reexamination of the potential
to reduce or eliminate CSO discharges at outfall BOSO 17 should be conducted. A number of
hydraulic analyses were conducted with the intent of minimizing the activation frequency of
outfall BOS017. The following options were evaluated:

•

Relieving the interceptor connection from regulator RE017-3 to the CBS

•

Relieving the interceptor connection and closing outfall BOSO 17

•

Providing hydraulic relief upstream of RE017-3
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These options are discussed in the sections that follow.

17.4.1 Interceptor Connection Relief

Hydraulic analyses were conducted to evaluate relief of the interceptor connection by replacing
the 800-foot-long connection, which consists of 150 feet of 18-inch sewer in Medford Street and
650 feet of 15-inch sewer under Bunker Hill Street and the Sullivan Square rotary, with 800 feet
of 30-inch pipe. Initial simulations of the 3-month and 2-year storms indicated that no CSO
discharges would occur during the 3-month storm and that CSO discharge volume would be
slightly reduced for the 2-year storm. A check on critical system locations where flooding could
occur indicated that adverse impacts would not be anticipated due to the increased interceptor
connection size. In addition, a check on CSO discharge volumes at hydraulically interconnected
CSOs indicated that discharge volumes at other CSOs would not increase due to the interceptor
connection relief option.

The next series of simulations focused on the seven largest storms in the typical year to estimate
the annual activation frequency at outfall BOSO 17 with the interceptor connection relieved. In
reviewing the storms that occur in the typical year, it was noted that seven storms have at least
two characteristics (depth, duration, average intensity, or peak intensity) greater than the
3-month storm. The result of this series of simulations was that no overflow was predicted for
any of the seven largest storms in the typical year. Because discrete analysis of the seven largest
storms does not account for the possible effect of back-to-back storms, a typical-year simulation
was conducted.

The typical-year simulation predicted that the regulator would activate lwo times with
interceptor connection relief. A constructibility review of this option was conducted, and it was
found that it would be feasible to install the necessary 800 feet of 30-inch conduit from RE017-3
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to the CBS. There were concerns, however, that it would be difficult to pass the 30-inch line
beneath the Route 99 underpass foundation.

17.4.2 Interceptor Connection Relief and Closing Outfall BOS017

This option was analyzed because relief of the interceptor connection showed promise in
eliminating CSO discharges, even during most of the relatively large storm events included in
the typical year. To assess the potential for closing the outfall by blocking the overflow at
RE017-3, analyses were conducted with the 2-year and 5-year storm events. The use of larger
storm events was necessary to evaluate the potential to bulkhead the overflow without causing
system flooding or loss of service. SWMM results indicated that the hydraulic gradient in the
vicinity of RE017-3 would increase by three to four feet, to within less than 2 feet of the ground
surface. Based on these results, closing outfall BOS017 in conjunction with interceptor
connection relief was not recommended.

17.4.3 Hydraulic Relief Upstream of RE017 -3

Review of the spatial relationship between the community combined sewers and the Cambridge
Branch Sewer in the area upstream of REO 17-3 revealed that the community sewers pass over
the Cambridge Branch Sewer. This observation suggested the possibility of diverting flow from
the community sewers into the Cambridge Branch Sewer upstream ofRE017-3, potentially
eliminating the need to construct approximately 800 feet of new conduit. The upstream flow
diversion option was particularly attractive because it would avoid the potentially difficult
construction in the area of the Route 99 underpass footings.

The community sewers in proximity to the Cambridge Branch Sewer offered several alternative
locations for flow diversion. The location selected is shown in Figure 17.4-1. This location was
selected because the manholes where tie-ins would be required are located in the Route 99 traffic
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rotary, eliminating the need for construction in the heavily traveled roadways in this area.
Construction considerations for this project are presented in Table 17.4-1.

As shown in Figure 17.4- 1, this option would involve construction of about 130 feet of 30-inch
conduit and one manhole. The new pipe and manhole would intercept flow from the two
community combined sewers that are tributary to regulator RE017-3 and direct this flow to the
CBS near the existing 15-inch interceptor connection. One of the community combined sewers
is a 24-inch by 30-inch line that carries flow to a junction manhole structure (designated existing
junction MH on Figure 17.4-1 ). The second community combined sewer is a 20-inch line that
conveys flow to the same junction manhole. The junction manhole drops flow into a siphon
consisting of two 24-inch barrels, which transports the flow underneath Route 99 in the vicinity
of the rotary. This flow is then conveyed through a 24-inch by 30-inch combined sewer to
regulator RE017-3 . At the existing junction manhole and at the existing manhole just upstream
on the 20-inch community combined sewer, where new pipe connections would be made, highlevel relief to the existing community combined sewer tributary to regulator REO 17-3 would be

)

retained. These high-level relief points would allow flow to be relieved at outfall BOS017
through regulator RE017-3 during extreme storm events.

The performance of the hydraulic relief option shown in Figure 17.4-1 was assessed using the
SWMM model. Model results indicate that no overflows would occur during the 3-month or
1-year storm events and that two activations would occur in the typical year. For the 1-year
design storm, the hydraulic gradient in the CBS was predicted to increase by approximately
1 foot or less. Also, no significant increases in CSO volumes were predicted for other
hydraulically interconnected CSO outfalls.

The CSO discharge volumes and pollutant loads presented in Table 17.3-2 reflect the
performance of this alternative. Preliminary investigations suggest that this level of performance

)
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TABLE 17.4-1. CONSTRUCTION CONSIDERATIONS FOR CHARLESTOWN
BOS017 HYDRAULIC RELIEF PROJECT
Pipeline Relief Alternative

Construction method

•

Open cut

Construction duration

•

30 days

Disruption to surface activities

•

Open cut in Route 99 rotary, out of traveled way

•

Bypass pumping of sewage will be required for a
limited portion of the project, when connections are
made to existing manholes.

Density of utilities

•

Multiple utilities in vicinity of proposed work area

Contamination

•

Possibility of lead in soil due to proximity of high
traffic area

•

Depth of excavation varies between 15 and 30 feet

•

Due to proximity of footings for overpass, sheet piles
or a braced excavation will be required

•

Dewatering will be required during construction

Geotechnical considerations

)

could potentially be further improved by raising the existing sewer at regulator RE017-3. The
June 1993, report on System Optimization Plans for CSO Control (MWRA, 1993a)
recommended that a 42-inch weir be installed in regulator RE017-3. Installation of the weir was
recommended to be in stages, to assure that upstream hydraulic gradients were not adversely
affected. Evaluation of raising the weir in additional stages beyond 41 inches could be evaluated
in design, once the actual configuration of the hydraulic relief alternative is established.

)
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17.4.4 Floatables Control for the Hydraulic Relief Alternative

As described in Chapter 8 of the DEIR, an initial technology screening process resulted in a
short list of seven technologies to be evaluated for application at or upstream of outfalls to
remain open following implementation of the CSO conceptual plan. These technologies
included:

•

Containment booms

•

Skimmer vessels

•

End-of-pipe netting

•

In-line netting

•
•

Underflow baffles
Manually cleaned bar screens

•

Horizontal discharge screens

()
In the MWRA's Draft Technical Memorandum on Pre-Design Planning for Floatables Control

at Outfalls Not Associated with Other CSO Controls (MWRA, 1996b), detailed evaluations of
floatables control alternatives were conducted for a total of 38 regulators and/or outfalls in the
communities of Boston, Cambridge, Somerville, and Chelsea. At each location, underflow
baffles were the least expensive structural alternative, by at least an order of magnitude, and had
the least environmental impacts during construction. At locations where the initially preferred
alternative was a structural technology other than underflow baffles, the recommendation was
contingent on the outcome of a pending performance study on underflow baffles. The
perfon_nance study was to include both laboratory evaluations on a one-half-scale model system
and full-scale field evaluations. If the performance study showed underflow baffles to be
effective at controlling floatables, underflow baffles would be the preferred alternative at each of
the locations evaluated.
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To date, the laboratory evaluations have been completed, and the results indicate that underflow
baffles can be effective at controlling floatable material, including grease and oil. In the
modeled system, the baffles prevented over 70 percent of influent floatable material from being
discharged to the outfall under a range of flow conditions (White and Larsen, 1997). Since the
costs and impacts of other structural floatables control technologies are expected to be greater
than underflow baffles, by a magnitude similar to that for the locations evaluated in the
December 1996 draft technical memorandum referenced above, underflow baffles were
identified as the preferred alternative for providing floatables control for outfall BOSO 17. If the
pending field evaluations indicate that underflow baffles are problematic, alternatives involving
other floatables control technologies should be developed.

The underflow baffle is proposed to be located within existing regulator RE017-3. Materials
retained behind the baffle during wet weather would be conveyed to the Cambridge Branch
Sewer through the existing RE017-3 interceptor connection at the end of the storm, when
surcharging conditions subside. As previously described, the two proposed upstream flow

()

diversions would reduce the frequency of overflows at regulator RE017-3 in the typical year to
two per year. Because dry-weather flow and most wet-weather flow would be diverted upstream
ofRE017-3, the existing interceptor connection would be required to convey flow to the
Cambridge Branch Sewer only during and immediately following extreme storm events.

Peak flows and hydraulic gradients for regulator REO 17-3 for the 1-year and 2-year storms are
presented in Table 17.4-2. A plan and section of the baffle installation for regulator REO 17-3 is
presented as Figure 17.4-2. The total capital, annual O&M, and net present value costs for the
underflow baffle are $13,100, $1,050, and $35,000, respectively. The work would involve
installing stainless steel plates within the existing regulator. Surface impacts of the work would
be limited to providing access to the regulator manhole during installation of the baffle, and for
routine inspections once the baffle is installed.
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TABLE 17.4-2. PEAK FLOWS AND HYDRAULIC GRADIENTS FOR REGULATOR RE017-3
1-Year Storm Peak Flow(mgd)

Regulator

Into
Regulator

To
Interceptor

To Outfall

2-Year Storm Peak Flow(mgd)

1-Year Storm

2-Year Storm

To
Interceptor

Peak
Hydraulic
Gradient

Peak
Hydraulic
Gradient

Into
Regulator

To Outfall

( 1)

3.8/-2.3 I 5.51-5.5 I
1.6
I 7.5/-50 I 3.1/-15.1 I 22.1 I 107.8 I 111.2 I
I
The peak flows correspond to the design storms occurring at low tide and the peak hydraulic gradients correspond to the design storms

(2)

occurring at high tide.
Negative flow indicates flow passing from the interceptor back into the regulator.

I

017-3
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17.4.5 Summary

The preceding sections provided background on the Charlestown BOSO 17 Hydraulic Relief
project, discussed the evaluation and development of alternatives to meet CSO control goals, and
addressed alternatives to provide floatables control at outfall BOS017. Section 17.5 presents the
comparison of alternatives, incorporating cost, construction risk, and environmental impacts, and
documents the selection of a preferred alternative. Section 17.6 presents an evaluation of the
potential to optimize the performance of the preferred alternative. Section 17.7 presents a brief
discussion of any new information related to the environmental impacts of the preferred
alternative.

17.5 COMPARISON OF ALTERNATIVES

As described in Section 17.1, providing hydraulic relief was determined to be the most
appropriate way to meet the CSO control goal for outfall BOSO 17. Hydraulic relief would be

( )

accomplished by constructing about 130 feet of 30-inch conduit and one manhole to divert flow
from two combined sewers tributary to CSO regulator RE017-3 and direct this flow to the
Cambridge Branch Sewer. This approach represents a change from the screening and
disinfection facility concept recommended at the conclusion of conceptual planning (refer to
Section 17.1). The hydraulic relief alternative, at a total capital cost of $1,023,300, has a
significantly lower cost than any of the screening and disinfection alternatives (more than
$3 million less) and would result in lower short- and long-term impacts compared to the other
alternatives considered.

While screening and disinfection was identified as the most cost-effective technology to meet the
CSO control goal for the Mystic River/Chelsea Creek confluence during conceptual planning,
the information that supports the hydraulic relief alternative was not identified at that time. The
screening and disinfection facility would have met the CSO control goal by controlling fecal

(

~-

)
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coliform bacteria and floatables, which are the pollutants of concern. The hydraulic relief
alternative also meets the CSO control goal by minimizing CSO discharges to a level consistent
with meeting SBcso water quality standards (attainment of SB water quality standards 95 percent
of the time or more). The hydraulic relief alternative will also control other poll~tants (such as
BOD, nutrients, and toxics) to the level required for attainment of SBcso standards. If a higher
level of CSO control is deemed necessary in the future, the hydraulic relief alternative would
represent the best alternative among those considered in terms of future flexibility. In addition,
there are only minimal impacts after mitigation associated with the project. These impacts relate
to the moderate sensitivity of the project area for archaeological resources. For these reasons,
the hydraulic relief alternative is the preferred alternative for CSO control at outfall BOS017, at
a total capital cost of $1,023,300. As discussed in Section 17.4-4, the preferred alternative for
floatables control at outfall BOS017 is the installation of an underflow baffle at a total capital
cost of $13,100. The total capital cost of the preferred alternative for the Charlestown BOS017
Hydraulic Relief project, including floatables control, is therefore $1,036,400.

()
As described in Chapter 11 of the DEIR, all capital costs presented in both the Draft and the
Final CSO Facilities Plan/Environmental Impact Reports were based on construction costs that
had been adjusted to an estimated December 1997 Boston-area Engineering News Record
Construction Cost Index (ENR CCI) of 6754.6. Just prior to completion of the FEIR, the
MWRA developed a revised estimate of the December 1997 ENR CCI of 6970.0. Using the
revised ENR CCI, the total capital cost of the BOS017 Hydraulic Relief project would be
$1,069,000. This project is further discussed in Chapter 26, Recommended Plan.

17.6 OPTIMIZATION OF PREFERRED ALTERNATIVE

This section presents an analysis of the feasibility of optimizing the preferred alternative to
provide a higher level of CSO control. The preferred alternative is to provide hydraulic relief of
the flow to regulator RE017-3 by diverting flow from two tributary combined sewers directly to
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the Cambridge Branch Sewer. The alternative involves construction of approximately 130 feet of
30-inch conduit, a new manhole, and a weir in an existing combined sewer junction structure.
The hydraulic relief alternative will reduce the activation frequency at outfall BOS017 to
approximately two times per year. An underflow baffle will be installed at regulator RE017-3 to
control floatables during the two discharges predicted in a typical year. Alternatives to
incrementally improve the performance of the preferred alternative would involve providing a
storage facility to capture part or all of the remaining discharge volume in the typical year.
Providing a higher degree of relief to the Cambridge Branch Sewer would not be feasible, due to
the degree of surcharging that occurs in the Cambridge Branch Sewer during the larger storms in
the typical year.

The approach to optimizing the preferred alternative is to assess the cost-effectiveness,
performance, and receiving water benefits for a range of incrementally higher levels of control.
Benefits are assessed in terms of the "inherent" benefit of removing more pollutants from a
( )

receiving water, and the impact of incrementally higher levels of control on attainment of uses in
the receiving water.

17.6.1 CSO Volumes and Pollutant Loads

Table 17.6-1 presents the cost and performance of the preferred alternative plan and a range of
incrementally higher controls. The table presents annual activation frequency, annual treated
and untreated discharge volume, estimated annual duration of activation, percent reduction in
annual load of fecal coliform bacteria, BOD and TSS, and cost data. The cost data are discussed
in the next section.

For the alternatives listed, hydraulic relief to the Cambridge Branch Sewer is the recommended
alternative based on the analyses presented in Sections 17.4 and 17.5. The combination of
hydraulic relief and a 0.21 mg storage conduit would provide capture of the largest storm in the

l_)
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TABLE 17.6-1. COST EFFECTIVENESS OF INCREMENTALLY HIGHER LEVELS OF CSO CONTROL FOR OUTFALL BOS017
Annual Activation
Volume (mg)

Percent Reduction in Annual
Pollutant Load

Annual
Activation
Frequency

Untreated

Future
Planned
Conditions

19

2.49

0

Hydraulic
Relief to
Cambridge
Branch
Sewer

2

0.23

0

90

90

Hydraulic
Relief to
Cambridge
Branch
Sewer and
0.21 mg
Storage
Conduit

0

0

0

100

Screening &
Disinfection

19

0

2.49

99.96

Alternative

Treated

Fecal
Coliform

BOD

TSS

--

--

--

Net Present Value Per Annual
Pollutant Load Removed

Capital
Cost($)

O&M
Cost($)

Net
Present
Value($)

Fecal
Coliform
($/count x

BOD

lOl)

($/lb)

TSS ($/lb)

--

--

--

--

--

90

$1,020,000

$1,050

$977,000

$21

$671

$374

100

100

$3,080,000

$75,400

$4,000,000

$79

$2,468

$1,376

0

5

$3,390,000

$98,000

$4,970,000

$98

N/A 0 >

$34,300
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typical year. The screening and disinfection facility is representative of the recommended
alternative in the Conceptual Plan, and the cost for the facility is based on siting the facility
along the outfall. During early facilities planning evaluations, meetings with the current
property owner indicated that there would be substantial resistance to siting the facility in that
location. Actual costs for this facility would likely be higher to cover the piping cost from the
outfall to a more remote facility location.

As indicated in Table 17.6-1, the recommended hydraulic relief alternative will reduce the
annual CSO discharge frequency from 19 to two activations per year. The annual CSO
discharge volume will be reduced from 2.49 mg to 0.23 mg, a 90 percent reduction. Because
pollutant load reductions are proportional to CSO volume reductions, the recommended flow
diversion alternative will also reduce annual fecal coliform, BOD, and TSS loads by 90 percent.
To capture the largest storm in the typical year with the hydraulic relief project in place would
require providing 0.21 mg of storage. Given the limited siting options in the vicinity of the
outfall, it is likely that the storage would be provided in the form of a storage conduit, with a

)

pump-out facility and odor control. An 8-foot diameter, 560-foot long conduit would provide
0.21 mg of storage.

If a screening and disinfection facility were located along the outfall, the annual CSO discharge

frequency and volume would remain at 19 and 2.49 mg, respectively. The annual effluent fecal
coliform load would be reduced by 99.96 percent, although the TSS and BOD loads would not
be significantly reduced.

17.6.2 Cost-Effectiveness Analysis

The cost-effectiveness of providing an incrementally higher level of CSO control than the
recommended plan can be assessed by quantifying the benefit in two ways:

)
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•

The "inherent" benefit of removing an additional increment of pollution

•

The effect that the removal of the additional increment of pollution has on
attainment of uses and overall water quality in the receiving water

From the point of view that removal of an increment of pollution from a receiving water would
inherently be better for the receiving water than not removing the increment of pollution, an
appropriate measure of cost-effectiveness would be the unit cost to remove the additional
increment of pollution. Table 17.6-1 presents the capital cost, O&M cost, and net present value
(NPV) for the range of levels of CSO control addressed in the optimization analysis, along with
the NPV per annual unit of pollutant load removed.

Based on the NPV per annual pollutant load removed in Table 17.6-1, the preferred hydraulic
relief alternative is the most cost-effective level of CSO control in terms of achieving control of
fecal coliform, BOD and TSS, followed by the combination of hydraulic relief and storage.

There are no clearly defined criteria by which to judge whether the inherent benefit of an
incrementally greater level of pollutant removal justifies optimizing a project beyond the most
cost-effective alternative in terms of cost per unit pollutant load removed. From Table 17.6-1, it
is apparent that moving from the recommended alternative to the next highest level of control
(hydraulic relief with storage) would involve a 4-fold increase in net present value, and would
achieve only a 10 percent greater reduction in annual pollutant load. This would not appear to
be an appropriate tradeoff.

A higher level of CSO control would have no impact on attainment of uses in the receiving
water during the 3-month storm, as the recommended plan would eliminate discharges at outfall
BOS017 during the 3-month storm. In terms of impacts during the 1-year storm, Figures 17.6-1
to 17.6-3 present the predicted fecal coliform densities in Boston Harbor from the Mystic
River/Chelsea Creek confluence to South Dorchester Bay for one day after the start of the 1-year
storm. Figure 17.6-1 presents fecal coliform density from all sources under future planned
17-38
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END OF DAY 1, 1-YEAR DESIGN STORM, ALL SOURCES

Charlestown BOS017 Hydraulic Relief

conditions. Figure 17.6-2 presents fecal coliform density from all sources except CSO under
future planned conditions. Figure 17.6-3 presents fecal coliform density from all sources under
the recommended plan.

Figure 17.6-1 indicates that in the Mystic River/Chelsea Creek Confluence in the vicinity of
outfall BOSO 17, the swimming standard for bacteria is violated during the 1-year storm under
future planned conditions. Figure 17.6-2, however, indicates that even total elimination of the
BOSO 17 discharge would not result in attainment of the swimming standard in this section of the
receiving water segment during the 1-year storm.

Figures 17.6-1 to 17.6-3 together indicate that improvement of the performance of the
recommended plan, even to the point of total elimination of CSO discharges, would not change
the level of use attainment in the region of the Mystic River/Chelsea Creek Confluence in the
vicinity of outfall BOS017 during wet weather due to the impact of other sources of pollution.
)

For these reasons, expansion of the scope of the preferred hydraulic relief alternative to provide
a higher level of CSO control is not recommended.

17.7 ENVIRONMENTAL EVALUATION

There have been no substantial changes in the existing baseline .conditions or impact analyses
conducted for this project since presentation of the DEIR. The reader is referred to Sections
20.4 and 20.5 of the DEIR. It should be noted however, that the 15-month.Rutherford Avenue
Corridor Transportation Study will begin in summer of 1997 and will deve.lop strategies,
concepts, and construction projects to improve Rutherford A venue at Sullivan Square.
Reconfiguration of the roadway that may be proposed as part of the transportation study would
be evaluated during design of the BOSO 17 Hydraulic Relief project. The proposed construction
of the BOSO 17 Hydraulic Relief project is not anticipated to conflict with CAIT projects in the
area.
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